2/29/2016 Solvav Mail - Fwd: FW:

3 SOLVAY Dean, Ouisha <ouisha.dean@solvay.com>

Fwd: FW:

1 message

Brown, Tim <tim.brown@solvay.com> Tue, Sep 3, 2013 at 10:13 AM
To: Jim Phillip <Jim.Phillip@solvay.com>, David Hansen <david.hansen@solvay.com>, Ryan Schmidt
<ryan.schmidt@solvay.com>, Ouisha Toenyes <ouisha.toenyes@solvay.com>

fyi

—— Forwarded message -———-
From: Tim Martin <tmartin@airsci.com>
Date: Tue, Sep 3, 2013 at 9:46 AM
Subject: FW:

To: tim.brown@solvay.com

Cc: Rodger Steen <rgsteen@airsci.com>

Tim,

I spoke with Sam at Sinclair and he was very helpful. See attached for the Sinclair permit application — of
interest are the BACT cost calculations on page 111 of the PDF for the 233 MMBtu/hr gas-heater.

I'll call you shortly to discuss this in the context of our Solvay calculations.

-Tim

From: Sam Greene [mailto:sgreene@sinclairoil.com]
Sent: Tuesday, September 03, 2013 10:08 AM

To: tmartin@airsci.com

Subject:
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Sam Greene P.E.

Corporate Environmental Engineer
Sinclair Oil Corporation

(801) 524-2729

sgreene@sinclairoil.com

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it, may
contain information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for delivering it to
the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, copying, printing,
distribution or use of any of the information contained in or attached to this transmission is STRICTLY PROHIBITED. If you have received
this transmission in error, please immediately notify the sender by telephone or return e-mail and delete the original transmission and its
attachments without reading or saving in any manner. Thank you.

Tim Brown

Environmental Services Supervisor
(307) 872-6570
tim.brown@solvay.com

All technical advice and recommendations provided, if any, are intended for the use by persons having the appropriate education and skill.
Solvay Chemicals, Inc. and its affiliates shall not be liable for any use or non-use of such advice and/or recommendations. Users of our
products are soley responsible for the design, construction and operation or their own facilities.

-B Crude Oil Optimization Project.pdf
5955K
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Cerlifted Nait
Return Heccipt Reqiested

Oetabor 10, 2011

My, Chad Schlichtemeier

NSR Program Manaper

Adr Quality Diviston

Wyoming Departiment of Environmental Quality
Herschler Building

122 Wesi 25th Street

Cheyenne, Wyoming 82002

Re:  Sinclair Wyoeming Refining Company (SWRC)
Crude Oil Optimivation Project

Transmittal of Construclion Pennit Applicalion

Dcar Mr. Schlichienicicr:

#7008 0500 0061 (334 285G

Sinclair Wyoming Refining Company (SWRC) is planning to increase the crude oil refining
capacity and implement other miscellancous projects al its petroleum relinery located in
Sinclair, Wyoming. Allached please find the consfruction permit application recuircd by the
Wyoming Air Quality Standards & Regulaiions {(WAQB&R). The crude optimization project

cansisls of

e Removal of the 581 Crude Unit heater firing rate Timit and replacement of the 581

Crude Unil atmospheric distiltation towcer;

»  Modification of the 583 Vacuum lower to accommodaic the resulling increasc n
reduced crude feedstock from the debottlenccked 581 Crude Unit; and

s Allowing the combustion of sweetened rofinery fuel gas in the Cokev Flare to
sccommodate poleniial periods when the refinery may have lo operate in a fiecl gas

imbatance condition,

In addition, (his application includes the following projects that are untelated to the increasc of

crude oif relining capacity:

s Removal of the firing rale limits for the #1 1TDS heater, Naphthe Splitter heater und
Ilydrocracker H5 heater so that ihese units will uble {o firc at their design maximum
firing rates. This chanpe will eliminatc the requirement for fucl gas flow monitor
lesting to demonsirate that these healers operate at ihe sub-design firing ratcs

Sinclair Wyoaming Refining Company

PO BOX 277, SENULAIE, WYOMING §2334

AHER CODT (307} 524-3604
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Crade O8] Optimizaeion Urojoct

Trenanitkie]l of Comsirociien Peowsi Applicalicon
Cretobser 18, 20, rew. it

specified in the cwrent permit. Noie that this action is being requested solely to
climinate the need for annmal fucl pas flow metor testing.

o Installation of a now Napittha Splitter and Benzene Sahwation/isomcrization (1351)
Unit to provide the capability to reduce the benzene content in the refinery’s gasoline
produet to meel the speeificalions of the February 2007 Mobile Source Air Toxics 1
(MSAT T) rule, This polential project is lodlly unrelated o the Ciude Qi
Optimization Projecl.  Depending on SWRO's suceess al wmeefing MSAT 10
requircments using the current refincry confipuration, SWRC may elect fo forego
instailing a ncw Naplitha Splitter andfor BS1 unit.

o pgrade of the refinery’s sour waler stripping system which will inelude increasing
the cupacily of the exisitng sour waler sivipping system and ins{allation of an
additionul sour water slripper. Sour water is a byprodust of the velining process that
refers fo water containing bydrogen sulfide and ammonia. A sour water stripper
removes the HaS and Ammonia gases from sour water using steam heat. The pascs
then go 1o the retinery Sulfir Recovery PMlants where 994+% of the sulfur is recovered
as product suffur,  The siripped water iy either used in other relining processes o
goes to the refinery wastewater treatment pland for processing. The installaiion of the
new sour walker siripper will irmprove the refinery’s abilily for continucus scur water
stripping and is included in the projeet description for completeness.

o [Installation of a new cmergeniey air compresser that will supply instrument air to the
relinery in Lhe event of a power lailure,

SWRC has conservalively clocled Lo treat ali of the projecis described above as a single project
from a New Souce Review (NSR) applicabilily perspective. Because SWRC is locaied in an
tren that is designated as attabmnent with all Nationad Ambien! Al Qualidy Staoudards
(MAALR), Non-attainment New Source Review (NNSR) is not required.  As described in the
application, this projcct will trigeer Prevention of Significant Deterioration {PS1)) permitting
reguirements lor the pollutants oxides ol nitrogen (NOy), carbon monoxide (C03), Volalile
Organic Compounds (VOC), sulbur dioxide {803;), and Greenhounse Crases (GHG),  Because
EPA Region 8 currently has primacy over the processing ol GUIG peomit applications for 'SD
souices it Wyoming, the GIIG portion of the permit application is being submitted to EPA
Fegion 8 under scparate cover. ‘This project will aot trigper PS1}Y penmitiing requirements for
patticutate matter (PM), particulate matier smalier than 10 microns (PMyg), or particulate
matter smaller than 2.3 microns (PMys). SWRC has also been working closcly with the
Federal Land Manuger (FT.M) o develop an approved prelocol lor the PSD-required analysis
of Federal Class [ area impacts. A copy of this application is also being provided fo the FLM.
The application demionstrates compliance with all PSD and WAQS&R requiraments.

Pleuse note thal on June 30, 2008 SWRC enlered inlo a Consent Decree (CD) wilth Wyoming
mxl EPA (Civil Action No. D8CV (20-D). This application demonstrates that the proposed
projects do not conflict with any CL} provisions.
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Trassaniital of Constmetion Permit Applicalion
Cichohee B, 200 E, rev, B

SWRC is planning fo porform the activities inchuled in this consiruction permit application in
the 2012 ilimelame. Becanse permit issuance is required prior to conwmencing actual
caonstruction, SWRC is available al any lime to discuss this project and penmil application with
the Division. Please contact Mr, John Plefler, Environmental Manager, al {307) 328-3548 wilh
aty (uuations or comments regarding this ransmidlad,

Sincercly,

atiaclunent

co;
M. Serres

cc: Llcctronic
1. PicEfcr
5, (veonc
J. Mafluccio

SOLVAY2016_1.2_004543




Sincieic Wyounting Rediving Conspany

Crnede CHl Optimization Frojock

‘Transiittal of Constroction Permi{ Applieation
{dctoher B 2OEE, rev. O

SINCLALR WYOMING REFINING COMPANY
CONSTRUCTION PERMIT APPLICATION

CRUDE OIL OPTIMIZATION PROJLECT
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L} It roduetion

Sinclai Wyoming Refining Company (SWRC) is proposing lo increasc the crude ol relining
capacity af iis pelioleurn refincry in Sinclair, Wyoming. [In addition, this application includes
miscellancons projects that arc unrelaled to the increase of crude oil relining capacity.  This
construction permit application is inlended to satisfy all construction permif requirements in (he
Wyoming Air Quality Standards and Regulations (WAQS&K).

The refinery has submitted a complete Title V opevating permit renewal application and is
currenity operating under {he operating permil shield provisions in the WAQS&R, This
application addresses the appropriate porlions of SWRC’s Operating Permit # 30-145 which has
expived but is adiministratively confinued, The refincry is also operating under the provisions of
otber varions conslruction permilsfwaivers issucd after subwmittal of the operaiing permit rencwal
application,

1.1 Actions to Opftimize Crude Ol Thresghput
The Crude Oif Optimization Projeci consists of:

*  Removal of the 581 Crude Unit heater [iring rate lhmit and replacement of the 581
Crude Unit atmosphertc distillation tower;

+ Modification of (he 583 Vacuum lower to accommodale the resulting increase in
reduced criude feedstock from the deboitlenecked 581 Crude Unit; and,

e Allowing ihe combustion of sweetencd rofinery luel gas (i.c. mecting (he NSPS
Subpari Ju 1128 standards} in {he Coker 'lare o accommedate pofential periods when
the relinery may have 1o operate in a firel gas imbslance condition,

1.2 Elimination of Firing Rates on Sefected Hestors

In a project {hat is unrclated to (ke actions to expand crude processing capacily, SWRC is
proposing to remove the firing rate limits on the #1 IIDS heater, Naphtha Splitter Hoater
and Hydrocracker HS heater so that these unils will able to {ire at (heir design maximum
liring zates. This change will climinaie the requircment for uel gas flow monitor lesling
lo demonstrale thui thesc heaters operate at the sub-design firing rates specified in the
current permil, Note that this aclion is being requestled solely to climinale (he need for
annual fuel gas flow meter lesling.

1.3 New Naphtha Splitter unidfor Benzene Saturation/Isomerization Unit

SWRC is proposing te  inslall a new Naphtha  Splitter and  Benzene
Satwation/Isomerization (BS8I) Unil to provide the capability to reduce lhe benzene
contont in the refinery’s gasoline product to meet the specifications of {he February 2007
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Singlair Wyanting Hefiaing Oomguny

Crecds Chil Onalanaeiestion Pooject

Trznssniteal of Congdrection Tonstit Application
Qclzber 2, 21, rev, 0

Mobile Source Air ‘Toxics 1l (MSAT H) rule. This poletial projeel is totally unrelated fo
the actions to cxpand crude oil refining capacity. Depending on SWRCs suceess at
meeling MSAT Il requirements using the current refinery configuration, SWRC may elect
(o [ovego mslalling a new Naphtha Splitter and/or BSI unit.

L4 Sour Watcr Stripper System Upgraike

Sour waler is a byproduct of the refining process that refers o waler conlaining hydrogen
sullide and winmionia, A sowr wader stripper removes the IDS and Ammonia gases [vom
sour wafer using sieam heal, The gases then go to the refincry Sulfur Recovery Plamls
where 994152 of the sulfor is recovered as product sutlor.  The stripped water is cither
uscd in other refining processcs or goes (o lhe relinery wastewaler treatment plant for
rocessing.

In order to upgrade of the refinery’s sour waler slripping system, SWRC is proposing to
increase Lhe capacity of the cxisting sour water stripping system and insiall a new sour
waler stvipper, The new sour waler stripper will provide the capabilily to freal sour waier
during periods of downiime for (ke current sour watcer stripper system. The sour water
stripper system upgiade will improve (he velinery’s abilily for coniinuous sowr water
stripping and is included in the project deseriplion for compleieness.

1.5 New Emergeney Air Compressoey

A noew cmergency air compressor will be insialled o supplement the cxisting emerpeney
air supply system. The emergeney air compressor syslens supplies insirnent aiv to the
relinery in lhe event of a power failurc.
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Sinchar Wiroretiny Reliving Company

Croade 03 {ptimization Profoct

Tracsmitlal of Constriction Femail Appticslion
Chetuber 10, 2011, wev. O

1.6 New Source Review Coasiderations

SWRL has conservatively cleeted to treat all of the projects deseribed above us a single
praject from a New Souice Revicw (NSR) applicabilily perspeclive. Beecause SWRC is
lacated in an area that is designaled as aftaimment with all Nathonal Ambient Air Quality
Standards (NAAQS), Non-ul{zinmen! New Source Review (INNSR} is nol required.  As
described in the application, (his project will tiigeer Prevention of Signiltcanl
Dederioration (PSD) permitting requirements {or the poliutants oxides of nitregen (NOx),
carbon monoxide {CO), Volatile Grpanic Compounds (VO sulfur dioxide (50;), and
Greenhouse Gases (GHG).  Because HPA Region 8 currently has primacy over the
processing of GIIG permil applicalions for PSD sources in Wyoming, the GHG portion of
the permit application is being submilied to HPA Region 8 under separate cover. ‘This
project will oot trigger PSD permiiting requirements for particulate maller (PM3,
partivutate mailer smaller than 10 microns (PMg), or parlicuiate matfcr smaller than 2.5
microns (PMzs). SWRE has also been working closely with the Federal Land Manager
(FLM) to develop an approved protocol for the PSD-required anatysis of Federal Class [
arca impacts. A copy of lhis application is also being provided lo the FLM. ‘the
application domonstrates compliance with all PRD and WAQS&R requirenients.

L7 Consent Deeree Impiications

Please note that on June 30, 2008 SWRC cntered into a Consent Decres (C13) with
Wyoming and EPA (Civil Action No. 08CV 020-12). The application demonsirates (hat
the proposed projects do not conflict with any €I provisions,

Pape 14
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Sinelair Wyemring Refniag Comtpacy

Corewes CHL OgplEnnization Troject

Traussansetial al Constnection Permit Apmication
Oetober 10, 1081, rew. &

2.0 Permit Application Forms
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Sinctair Wiyoning letining Company

Cragebz CH1 Oplimization Project

Transtitlal of Cosestectinng Peail Apqilicelio
Oetaler 10, 2001, iev. 0

DEPARTMENT Off ENVIRONMENTAL QUALITY
AIR QUALITY DIVISION

PERMIT APPLICATION FORM
Date of Applieation: 1HH10/11

1,  Name of Firm or Institution  Sinelair Wyoming Refining Company

2. Mailing Address

PO, Box 277 Sinclair Wyoming
Number wireet City State

Carbon 82334 {367 324-3404

County Zip Telephone

I, Plant Loeation

10 Fast Lincoln Highway Sinclair Wyoining
Number Street City State
Carbon 82334 {307) 324-3404
County Lip Telephane

4,  Nanwe of owner or company official fo contact reparding air poltution matters:

Jim Magnire Refinery Manager (307) 324-3414

Mamoe Title Telephouc

P. O, Box 277 Stnckair Wyoaming 82334
Number Sireet Citly Stakc Zip

S, General natare of business  Refining crude oil, SI1C # 291 [, NAICS # 324110

Page 12 SOLVAY2016_1.2_004556




Sinclsir Wyoning Refining Company

Lo Of Optimization Pesjeci

Transnritad of Cossbraclion Pemil Applicatin)
Critaieer 10, 2011, vav_ O

i, Permit application is made for; X_ New Constraction X Muodification

__ Reloeation __ Operation _ Temporary Onerstion
__ Nou-Routine Maintenance, Repair and Replscoment

7. T'ype of eguipment to be constructed, modified, or refoeated,  (List cach mujoy
piece of equipment separaiely.)

Modified Units

| Operaing Unit i Entission Source |
i R Crmde Eluld Sl Cruade Unit fleater
583 Yacwnm Unid RS Yoo Euit 1lenter
IFlgre Coler Unit Flare
#311H5 #1 HDS Henter
Map it la Splitier Maphthn Splitter Heater
IMydroeracker ndt iES Henter
#1 8WS A1 LIGTE
#2 ByWs HATYGTE FHRTGT
MNew Units
Ogreratimr Tait i Fanlssion Souree i
[14:] | 5] dcater
Tank Farin Ei A Sl tank
Mew and ModiGed Unis MNew Irngifive Wivission Sowrces
Dol s Mew Emgrgency Air Cnanpressor
#35WS #3TOTU BTG

8. [f application is heing made for operation of an existing source in a new lecation,
list previvus Boention ard new Eocation:

Previous Locafion:  Not Applicable

New Location: Mot Applicable

2. If application is being made for a erushing wnit, is there: (ieark all appropriate

oxes)

Primary Crashing Control Tyuipment: Nof Applicalle )
Scenndary Crushing Control Lgaipment: Not Applicable

Tertiary Crashing Control Equipmeni: Mot Applicaldc

Reerushing & Screcning Control Ryuipment: Nof Appliealdle
Cunveying Contirol Eguipment: _Not Applieable

Drying Control Equipment: Not Applicakdc

Other Contrvol Fyuipment: _ Nt Appilieable

Page 13
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Proposed dates of operation (mouth/year)

Sinciae Wyaoming Relining Company
Conde Gi Uptimization Broject

“I'ramssettal of Consinestioe Pernnil Agypriication

Not Appicsble

Clckeber BE 2010, rev. D

1. Materials used in unit or process {include solid fucks):
‘I'he foHlowing is a list of feedstocks and estimated charge rates fo modified sousces
and new sourees:
Maodificd Units
Crpeating Unil Famnission Source daterinl Charged Average Clinrge Tinte (nontinat)
581 Cruile Unit 581 Crwle Unil Cynile Oits Apprex. 55,000 BPD
Ieater
SE3 Vavnnm il 583 Vacumm it Reduced Crcde Approx. 30400 BID
[Mealer
Tar :
Eitare Cokei Unit Flare Refinery Fuel £as f Varialble
Pureivased Mataral Gas
1S #1 HDS Heater Maphihas Approx. 20,008 BFD
Deaphthia Spditfer N"”'}*ﬂ:iﬂ'““" Hydrotreated Naphthas Apgirox. 20,008 BED
Hydracracker V.10 Fraclionater Boilenis
Linit HS Heater {Kerngene, Diesel and Approx. 18,000 AFD
heavier ranpe hydrveirions)
HLSWS Fl ‘!'(}xtili’rnmss Sour Water Appras, ZHGgpm
H2EWSE 3 TLELE S #4 TGO
Pracess Yenls Sour Wader Approx. 280 gpm
New Linits
Chperading Lindt Hinission Source Maderial Clargmi Average Chavge Rate (nominal)
B5I RSE Iealer Light Steaight an Approx. 2008E0G BI'D
Tamk Tarm 188 M bl fank Gozolines Approw 200600 BED
Roiterhouse Moy chrg&ney Afr Air :ipl:lroxillmll.‘ly NEFIEEJ e
Lompresser {discharge condifions)
#1 SWS #3143 TGTY Erocess Sour Waler Apprax. 260 gpm
Yeals
11, Air contaminants emitted:

8502, NOy, PM, CO, VOC, TIAP (sce Appendices)

Page i4
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Sinctair Wiyominsg Rekinbng Conapaisy

Crds U6 Optimizagion Projecd

Traeseevillat oof Cosestroeiion Pemyil Application
Crtobser 10 201, vev O

12,  Air contaminant confrol eqguipment:
. . Pollugant .
Emission Peint Type Redueed Efficicacy
531 ﬁ;ﬂ;ﬂ M ltradtew NOX Burners NO < 036 3y N £ NEM Bt {E211Y)
SRV
Uil Hoater 1 Ullra-Eow NOx Bueners NOg < B,030 1l NOy £ MB Biw (V)
Cokar Unit Flare MNone MNiA BNiA
#i [INS eeter THtr-Eow NOx Burnkers NOy = B.035 1b NOy f MM Bin 3THV)
Maplifin SURUCT 1 Gitra-Low Nox Bucners NOy < 0.035 ib NOy / MM Btu (HHV)
H 5 Heater Gitra-Low NOx Burners MOk = B.635 b NGy 7 MM Bie (HHVY
51 Fioalor LilEra-Tow NCx Bursors MOy = QLAY Iy Mok, MM B ([03Y)
DM b tank Fxternal Figating Raof VOCAIAR N/A
I New Emergency Air NIA Ni)x, M, DEects NSPS Fier 1 Performance
Comypaesso Co Hairdards
#1 5WS Class SRE { 1GYL 502 = 250 ppmyil S02 (dry 0% (32)
H2 WS Class SRUTEGEU 502 = 356 ppwvd S0 (dry 0% 02)
H3 EAVS Claus SRU F{GTU 502 < 2586 ppmvd SO (v 0% 0D ]

13,

Type of combustion unit: epeck it applieadio):
A, Coal Not Apyilicable

b Puafverized

. ; Wet Boitom 5 With Flyash Reinjection _ ;
Without Flyash Reinjection 5 Other

General __; Dry Uotfons

2. Spreaider Stoler 2

With Flyash Reingection _ ; Without Fiyash Reinjeetion _; Cyelone __;
Iland-Fired ___; Other

B. Fucl Gil _Not Applicable
Haorizontially Fived Tangentindty Firec

C. Refinery Fuel Gas _X Matural GGas X

D. if other, please specify _ Not Applicable

Hourly fucl consumption (estimate for new equipmoent)_See Below .

Size of combustion unit BT'U heat input/honr _See below for new eguipment.
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Sinclai; Wyoining Rediaing Conpany

Cmde O Crpliseezation Project

Transseilfiel of Cosisineed o Pennit Application
Clgkcecher B0k 2600 E, rey, [

Estimated [uel conswontion Size of combustion uait
Chperating Unit Kmission Seurce |E:E:::|{i*ﬁ|:|[f£} MM fhiuihe, BIIY) I

5"'&';:[“'“" 58¢ Cryse Unil leater 4,820 2334

w83 Ei:tm"“ 5583 Vieenum Unif Healer 1,330 64.2

Flare LColker Unit Flare 2,670 {1k

#1 HDS # £ HES Heater 690 Yid

Maplhitha e .

" Splitter Maphtha Splifter Heater onl J6.3
Hyidrogracker

I}m + 15 Bealer nan 448

BEI Heater 1,038 568.6

14,  Operating Schedale alf but New Emergeney Air Compressor:
24  hours/day; 7 dayshveek; 52 weeksfyear.
Pealt production seasen .oy Not Applicable
Operating Schedale Now Emorgency Afr compressor: S0 hoarsfyear.
Peak production season gyt Not Applicable
15, Fuel analysis:
E 5 : :
I . - Salfur Contguf (relinery Tuel ga
Opesaling Cnit Fmission Soureo Bl Valoo (1EEYY 1 pugebssed waturnd gas)
. = 162 ppny 125 (3 honr volling
581 Crude Unit] 1 ﬁ::‘l‘t':l_u“" 1,160 Btufscf {typical} average) and < 60 ppay H25

(365 day rolling averapge)

= {62 ppov H2S (3 howr volling

1,166 Dwfscl {Lypical) avarage) and = 60 ppmy 1825
(365 day volling averape)

SEY Vicwam SH3 Vacwmm
it TUnit Heater

Coker Unit = 162 ppmv H2S (3 hour vafling
Flare ) £, 160 Rinfsel (lypical) average) and = &G ppay EEZS
Flara ! .
£365 day rolling average)

< 162 ppmy B2 {3 hour relling
HE NS 41 IDE Heater £, 160 Binfsef (iypical) average} and = 60 ppny HIS
{305 day rolliag average)

<= 162 pomnv EE2S (3 hour rolling

Mopltha Naplitha . ) -
splitter Splitier lentor 1,160 Bawjscf (iypical) ﬂvgggfll“;"i Eiﬁg“ mj:glgs
= b
Hydroeracker = 152 ppany T128 (3 fwowr roliing

HS5 Hestter 1,560 Benfact (fypical) wversge) sl = 60 pyny H1S i
(65 day ralling rverngek

[nif

= 162 ppy H2E (3 hour ollisg
RSI BEI Naater L6 Bluwssel (iypdeat) average) and <60 ppay 1125
(345 day roelling sveraye)
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Gizsclalr Wivoreing Rediavie Comgey

Ureade O Chpbisnsizstion Pooject
Trepsntittad of Cemslogetion Penie Application
Olotober 10, 201 L, ey, 1)

Bin Vatug (11EEV) i

Salfur Content [dizzel fucl)

|| Operadtne Uit i Eamission Sowrce |

l BgHerTinnse

Miw
Emergency Air
Compressar

136,000 Biofgal (lypicak ol dtesel Tel}

< 508 ppanw Sodfor

16,

Treducts of process or anik;

The Ffollowing is a list of products, intermedinfes and cstimated process /

roduction rates from modified sourecs and now sourecs:

NModifeed Uik

E! Operating Ynit

Emisginn Somres

Maferial Processed £
Piroduced

Estiinnfed Avernpe Process/f
Producliae Rale (maminal)

f

531 Crwde Unit

581 Crale #nie

Fraclivmited Crode Gila

Approx. S5.80G RFD

Neader
- : Liglit ¥acuwum zazall, Henvy
583 Vacuwum Unit S8 ‘r’i.‘;ulu:n Unit Vacumm Gasolf, Vacuum Approx. 26,008 BPD
enfer
Dotz
TFlare Coleer TInk Wlarg NiA MNiA
#1 HD3 #1 11ERS Reater 1lyslrvéreated Napkilina Apprax. £5,000 BPD
: Meaptrtha Splidfer | Light Straight Rus, Maphtha,
Naphtha Splitter Heater CXCA overhends Apprax. 20,000 BPD
V-10 Fractianatar Hadtams
k -
y"*ﬁfﬁf““"" HS Heater {Kevosens, Diesel wxid Approx. 18,006 B8
hieavier renge hydracarkns)
H1 8WS £ i _
# l{’vzﬁlfimm Htripped Sour Waler Approx. 208 ppm
#15WS #3 TGTU 7RG TGTU .
Pracess Venls Slripped Sowr YWater Approx. 200 gam
Noew Units

Operating Lnit

Enission Svurce

Mlaterial Frocessed f

Estimated Average Procoss [

Prodizgsd Produciion Rafe [ioininal)
. e Light f Hewvy Benfirec
851 05% Fheater Praduet Anpirox, 26,000 BPD
Fank Farm 160 M bl gnmk ClagiHies Appiex. 28,000 BB
. Mew Emerpency A . .
i RBailerivuse Compressor Air Approximeately {860 ofin
l ¥ 5A\¥S B3 14 I:,;:! : Heotess Striged Seur Water Anprex, ZHD gpm

Fape |7
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i7.

18.

19,

20,

21,

Sinclair Wymnaing Refizing Conpany

Crede Ot Opleertizadioe Projeel

Truzsensafiaf of Cosstmetion Pernuic Appl icadion
Qctober 10, 2081, sov O

Emissions to the atinosphere {each puint of cinission should be listed scparately
and nembered so that it can be loeated on the flow sheet):  See Figure 2,2

Dees the mput matevial or product froam this process or unit contain finely divided

meaterials which could become sirborne?
Yes X No

Is this material sfored in piles or in some other way as to malke possible the
creation of dust problems?

List stovage pile grumyy:  Not Applicable

Pl {IHameler or (Averape Tons i
Material Sereen Size) o PHg) (Yes er Nu) (¥es ar No)

Type o FParticie Size Pile Sive Pile Wetled Pile Covered J

| Not Apatiealie | i ! |

Using a flow diagram:
{1} ilinstratc input of raw materiais.
(2} Label production processes, process fuck combustion, process equipment, and
#ir pollution control eguipment.
(3) IHustrate locations of nir contaminant release so that emission points under
itexns 11, 12 und 17 can be identified. For refincrics show rormai pressure
retiel and venting sysfems. Aitach extra pages as needed.

See Figure 2.1 Refinery Process ¥low Diagram

A site map sheuld be inchuded indicating the layout of Tacility at the site. Al
buildings, pieces of cyuipment, roads, pits, rivers and ofher such items should he
shown on the tayout.

.See Figure 2.2 Refinery Plot Plan

A location drawing should be included indicating location of the facility witk
respeet to promincnt highways, cities, towns, or other facilities (inchude UTM
caardinates),

See Kigure 2.3 Refinery Location Deawing
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Sinclate Wyoning letining Company

Crooehis U Opd inézation Projoct

Transttillal of Coeestanction PeoasiE Applicslion
Cectaber 16, 24 1, rev. D

"1 eewdily to the aceuracy of the plans, specifications, and supplementary datn
shmitted with this application. It is my Opinion that any new eguipment installed in
seeordanee with these submitted plans and operated in acewrdanes with the
manufacénres's recornmendations will meet emission Hmitations specified in the
Wyoning Air Quality Standards and Regubations,"

Srnature —Fypaed Name Jim Magnire

Title  Refingey Mafager, Company Stielair Wyoning Befining Comspany
Madling Address PO, Ri:;-i;;/ o CTelephowne Ma.  £307) 324-3:404

City Sinclair o Riade Wypming Zip _®2334
P.1. Begisiralio il applicatile) NiA o .

Hinfe wheve registercd CNA
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mavimg Helining Coaspey

Crroehe 0] Oplimisatine Froject

............ wi CkslidcHoN Permit Applivation
Getolser 10, Z0EE, rov. O

STATE OF WYOMING
Depariment of Environmental Quality - Afr Quakily Division
Pormit Appfication

Reciprocating Engine Form

GENERAL INFORMATION
Company Naine: Sinclair Wyoming Refining Company
Facilify Name: Sinclair Wyoming Reflning Company, New BEmergency Compiassoy
ENGINE DATA
danufaetwrer: Cynumins Bogine Co. Ing Type of BEnpgine:
hadal; 11D 4 Btrode Oyeier X 2 Siveke Cyclo:
No. of Cyiinders: G (esl)
Compression Katio: 14,51 fest) Iisiel Dada:
Serial Numnber: TED Coal Bed Methane  B/A Other: X Thiese]
Dafe Ordered: 2011 {esl) CE:’E::: ;;’:j Fuel Gas [leating Value
Lrate Mamfactored: 2017 {esl} (BTUfbhp-hry— VA (BTTHsct) WA
117 by / bir (i est.)
Namecplake Sifc Rating Operating Range
Hursepower:  400{esl) 400 (esi) O 320-400 {iyp,esl)
Speed {rpma): 2 100{esL.) 2 1{3tKeat.) 00210 1yp,cst)
Foxhaust Stack  Fleight {m}:_2.1 Prizmeter (m} 0.13 Temp, (K): G940 Yelovity(mf): 100
Mate: Stnck guensstelens e sslimited
RMESSIONS DATA
NGy + NMHC (Mole: 1) CO (Mote: 1) VOU (Mote: 2) IECIEQ (Note: 3}
gihgi-hir [|PITY Ethip=her [T gfhys-ler ihiair gfip-hr iy
3.0 265 2.5 229 1.0 (.88 0.00375 0.0033

ote | Emission factors 40 CFR Part 39,112 for Tier IH engines.
Mate 2 Asswne [IC emission factor from 40 CFR Part 89812 Tor Tier | engings,

Mute 3: Emission fhctor per memio From Alpha-Gammu Techaologios, Inc, to Sims Roy, EPA OAQPS BSE Combostion Groug. Sabject:
Fraissions Data for Reciprocating Internal Combustion Fngives, 24402,

Annual Operafing Howrs: 500

FAMISSION CONTROT, FEQUIPMENT

Lear Burn; X NSCR Cadalysi: N/A  AFR canéepllerr X SCH Calalysf:  NfA
Oxidalion Catalysi:  NFA Ciler: N/A Peseribe:N/A
Hest Available Confrol Tecluiology confrol cost analysis aftached: YES e X

ADDITIONAT, INFORMATION REQUIRED

Omn separate sheeds of paper, attach 5 cepy of engine manufreturer?’s site rating, site enmission estilmnies, general rating specifieation for
engine ntotécl, and docmentation of date of order and daie of manufaeivre for cacl engine.

FORM AQI-ENCINE  Date: SepteniG@f\ AY2016_1.2_004564
Pape 20




Simglair Wynming Refining Compauy

Crode Off Cipiimcalion Praject

“Transenittal of Cosistntcdion Peonil Applicafion
Eiceobey 10 2OEE, rev. 0

Figure 2.1 Refinery Process Flow Diagram
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Saelit Weoming Refunieg Compaity
Criede O {3pimization Prajeci

‘Trznasittal of Constractivg Peraeel Appiicstion
Cretobee B, 2001, rev. ©)

Figure 2.2 Refinery Plot Plan
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Sinclair Wysnting Refining Conspdy

Cinde Cil Cptimesaion Mogfect

‘Praianinal of Consinection Penmit Application
Cigluher T0, 2EE, rov, 0

Figure 2.3 Refinevy Loeation Drawing

MAFHUES

Sinclair Wyoining Refining Company
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3.0
34

Sinelair Wyoming Hefiring Company

Creedg O Chplienizatien Progect

Traasseasateal of Consieeciton Poamit Applicalicn
Dcigber 10 20k, rev. &

Process Description
I'roject Overview

This permil application is comprised of the projeels as deseribed below.  ‘The overall
relinery process {low and major equipment ortenlation is provided in the process llow
diagram (Figure 2.1}, In this figure, the new equipment is shown in red laghlight and the
modificd conipment is shown in yellow and green highlipht. The plot plan (Figore 2.2}
indicates the proposcd arca of installation of cquipment for the MSA'T If Project.

A deseripiion ol the new and modified unils associated will this permil application is
provided in the following sections. These process descriptions include geveral
descriptions of process cquipment with their upprades {where applicable) and do not
include all cgnipment that will be instalicd or modificd. For cxample, there arc heat
exchangers, pumps, piping componenis, instraments, cle. that will be included in these
prciects but not explicitly listed in this permil application,

AL1  Imercascd Crade Odf Throughpui

‘This project involves the following modifications:

¢ Removal of the tiring rate limit at the 581 Crude Unit heater and replacement of
the 581 Crude Unit atmospheric distillation tower. "This heater was designed for
a firing tate of 233 MM Blwhe bot fimited by permit' o a firing rate of 133.2
WV Blwhe, This project includes removal of the currend [hring rale limit {o
allow operation of this heater at its maximum capacily which will allow the 581
Crude Unit to oporate at a bigher ciude oil throughput. To scconumodaie this
inercased throughput the 581 Crude Unit atinospheric distitlation tower will also
he replaced.

e Muodification ol the 583 Vacuum Unil. The vacwm {ower sysiem and vacuym
heater will be modilied o allow for an increase in charge rale,

s Allow the combustion of sweetenaed refinery fuel gas in the Coker Flare, SWRC
has recently discussed with the Division its issues regarding fugl gas balance and
routine flaring cvents. While SWRC is striving to operate in fuel gas balance,
SWRC has identified operational scenarios where it may nced the capability to
combusi sweelened relinery fuel gas in s e sysiem, Given this need, (his
constracltion permit application includes provisions (or wouling excess sweelened
refincry toel gas to the Coker Tnit Tlare during periods of fuel gas imbalance.

1 Perimit ML-1351
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3.2

Siascheir Whyonsing Refinug Conspany

Cinde Ol Dptistization Irojoct

Fransmittal of Constuetion Pemit Applieaiion
Chetadbaer 10, JOE L, cov.

3.1.2 LKliminafion of Fiving Rate Limits un Scheet Heaters

This project i1s needed o climinate the oeed for current heater refinery luel gas
flowmeter testing reguitements and includes removal of the firing rate limits at the #1
11D8 heater, Naphtha Splitter healer and Hydrocracker HS heater.

3.1.3 New Naphtha Splitter and/or Benzene Saturalion / lsemerization
Unit (MSAT 1l Project)

SWRC is currently assessing the refinery’s capabilily lo mect the MSAT I provisions
with the current refinery configuralion. Il il s delermined the ewrrent refincry
configuration cannot mect these standards, SWRC may elect Lo install a new Naphtha
Splitter andfor Benxene Saturation/isomcrization (BS1) vnit. This project wilt provide
SWRC oplions for complying with current motor gasoline benzene content standards of
the MSAT I rule.

The project includes fhe installation of new refinery process equipment with pumps,
valves, and other Tugiiive emissions sources, an associafed gas-fired heator and a new
100,500 barrct floating-roof storage tank.

3.1.4 Sony Water Stripper System Upgrade

SWRC is planning to nslall a new sour waler siripper (83 SWE) to provide additional
capability to treat sour water arl provide redondancy during periods of downtime for
the eurrent sowr water stripper system. SWRC is plaming (o increase the capacily of
ihe exisiing sour waler stripping system that includes #1 5WS5 and #2 5Wa.

3.1.5 New Emcrgency Air Compressor

A new diesel fuel driven emerpency air compressor will be inslalled (o supplement (he
existing emergeney air supply system. 'The cmergency air compressor syslem supplies
mslrument wir lo the refinery in the ovent of a power failare.

Modificd Equipment

The lollowing existing units will be modified {either physically modified or modified by
removad of a current permit limitation) in conjunction with the Crude Oil Oplimivation
Project. A descripiion of ithe modified units s provided in the following sections. These
process descriptions include general descripiions of process cquipment with their
upgrades (where applicable) and do nol include all equipment (hat will be installed or
madificd.  Fer cxample, thore may be heat exchangers, pumps, piping components,
instrumenis, cte. that will be inchuded in this project but not explicilly Histed in this permil
appiicalion,
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3.2.1 3581 Crade Unit

SWRC is planning to climinate the current firing rate limit at the 581 Crude Unit heater.
Removal of ihis limit will allow the 581 Crude Uait to operate at enhanced throughputs
up o ils imherend hydvaadic capacity, Additionally, this project will also replace the 581
Crude Unit atmospheric distillation tower,

A summry ol (he currend liring rale Tinid, design living rates and aelual fiving rates
(sverage of 2009 mul 2010} is provided below lor the 581 Crude Lnil heaier,

Current Firing Dresipn Firing Aciual Firing Rale --
Liate Limit LEate Capaciiy Average 2009 and
Heator (MM Biofhr) { MM B/l 2010 {MMTitu/hr)
581 Crude )
Unit Heater 133.2 233.0 162.5

3.2.2 583 Vacuwm Unit

SWRC is planning to modify the 583 Vacuum Unii fo allow the processing of addittonal
reduced crude preduced by the 581 Crude Unit modilicalion.  This unit will be
physically modificd as follows:

o Rework ol the 583 healer heat oxchange system. ‘The cxisting heater has
sidlicient heal release capacity to process the additional reduced crnde produced
by fhe 581 Crude Tl

o Installation of 2 larger vacuum producing sysiemn required lo address higher
cracked gas (non condensables) volumes associuted will the 581 Crude Unif
maodification. The vacuum producing system uses eductors, with sleain being
the motive fluid, to produec vacim.  ‘The increased stcam needed for the
educlors will be provided by waste heat recovery steam generation system on
the 581 Crude Unif healer. Tn addition, the #1 H2 plant and #2 H2 plant both
have waste Leat recovery systems that will be used to meel steam reguirements
for this project. This project will result in a net sleam increase [vom wasie heal
reeovery systems and will not require any additional steam to be produced by
relinery boilers. The following table provides the cstimated steam demand for
the relinery pre and post project.
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Estimaicd Pl'é.;i-‘lﬁioct Steam Estimaied Post-Project Stcam
Hstimated ® Nenand lrom Boilces Demang (rom Boilers
S\F;’_)lif;;‘;:zam {total Lbs/hr steam) (total thethr steam)
262,704 254,078

* Nole the estimated stcam demand values are calculaled assoming maximum
produclion rales mmd do not ncecssarily reflect pasi actual refinery steam

consuntplion,

323 Colwer nit Flare

SWRC is planning to modify the Coker Unil Flare to allow the routing of excess
sweelened refincry fucl gas to the Coker Flare during periods of refincry fucl gas
imbatance, This modilication will inelade:

¢ Instailation of piping sd piping components lvom the refincry sweet fuel gas
drum o the Coker Unit Flare.

The maximum capacity of the Coker unit Flare will remain vnchanged. No upsiream
units will be affected by modilication of ihe Coker Unit Flare (re: Section 3.4). In
addition, a Continuous Limissions Monitoring System (CEMS) meeting the provisions of
NSIS Subpar! Ja will be inatalled to monitor the IT;S confent ol the Mlare gas.

3.24 #1 HDS Hester, MNaphiha Splitter Ilexter and Hydroceracker HS
Heater

These heaters were recently retrofitied with Lilra Low NOx Burners (ULNDB) and had
living rate limits imposcd by permit’. The firing rale limits were nceded because the
ULNB used in the retrofits had higher desipn firing vates ihan the burners they replaced.
Recause of these [iring rate limits, SWRC is required lo confirm the accuracy of the fucl
gas flow melers with annual lcsiingj. ‘This project inclides removal of the cuirent living
ratc limits to allow opevation of these heaters at their design firing raies withoul the
need for annual fucl gas flow meier lesting,

A suminary of the currenl [ring rale limits, design firing rates and aclual lving rales
{average of 2009 and 2010) is provided below,

3 Permil MD-13%EA2, Condition 29 ([/29/08)
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Current Fiving Plesign Firing Actual Firing Rale - -

Rale Tanit Rate Capucity Average 2009 and
Tlcater (MM DBiu/iu) (Vb Btu/la) 2040 {MMBiu/he}
#1 1105 henler 24.0 334 13.0
Maphtha
Splitter heater 4.5 463 1.6
{Iydrocracker
15 Leater 357 449 21.9

Ti is important to note these healers have historically operated well below fheir currently
pormitied firing rates and SWROC anticipates operating below these maximum fring
rates with the inercascd ciude throughput. SWRC’s desire te romeve the enrrent firing
rale limits is due solely Lo the elimination of the fuel gas flow meter annual testing
requirementls,

-

3.2.5 Naphths Splitter (MSATID

As part of the MSAT I projoet, SWERC will require improved fractionation in the
Maphtha Splitter Unit to obtain a morc precise distillation ont of the intermediate stream
senl {o the BSI Unil. Ylease note that beyond the potential fugitive emission component
increuses previously idenliflied, these updaies o the Naphtha Splitter Unit will not impact
the existing Naphtha Splitter emission source (e, lired hester) potenbal o emil
Although this heator is not being physically modified, it has been included in the
cinissions analysis as part of a moditficd unit. ‘These updates to the #1 1S will include:

Replace (he existing Naphtha Splilter tower with a larger tower with 60 trays;
Muaodify the Reaclor Section by improving the hydvaalics {piping and panps)

320 #l Sour Wiater Stripper (ALSWS) and #2 Sonr Water Stripper

(HI5WS)

SWRC is plaining to increase sour water charge rate capacily of (e A1 SWS and #2
SWS with the instaliation of new sour waler charge pumps.,

FPage 28

SOLVAY2016_1.2_004574




Sizeckrir Wvomting Relining Conzpany

Creede O {iptimizalion Progecl

Transmittal of Cons naclioe Persl Application
Crotssher §0, 200, cov. 8

3.3 New Eguipment

3.3.1 Yugitive Emission Comporents {Increased Crade Ol Throughput)

There may be minor additions of new lugitive cmission components associaled
wilh the modificd cquipment (re: Sechion 3.2) and a conscrvative cstimates of
lhese new components is included in this apphicalion,

332 MSAT H Projeet

The MSAT I Project includes the lollkowing constmction plans for new sources:

¢ Construct a new process unil, the BS1 Unit, to reduce the benzene conlent of
gasoline while maintaining ils vclone rating. This process unit will include a
new gas fired heater with a heat input capacily of 50 MM Biu/he.

o Construct a new 100,000 bairel (bbl} floating roof tank for stotage ol gasoline
and intcrmediate products.

e Consirucl the interconnceting process and utilily piping fo fie the B8] Unit inte
the exisling vefinery proccss anmd utility systems.  Pumps, flanges, valves,
drains, and other piping componenis will be installed which may emii fugiiive
Vs,

The MSAT 1f project also results in modiiication of the cxisting Naphtha Splitier tower
by replacing it with a larger tower {see section 3,2.5). A new closed-loop glycol system
will aiso be insialled for the project, although {his systom will not cmit any air
poilutants.

33.2.0  BSI Uait (MSAT )

‘The purpose of this process unit is to redice the benzene conceniralion in gasoline
while prescrving the octane rating of the product.

Benfree™ is g process which reduces benzene in the lkedstock theough inteprated
reactive distillation. The process uscs high-pressure pumps o withdvaw benzenc
vich light fraction [kom {he splitier where the benzene is converied o
cyclohexanc. Conscquently, this conversion process affeets the ectane raling of
the product. Note that the octane raling is distine! [rom the acfual concentration
of isomers ol octanc present in the product; oclane raling iz a measure of
gasoling’s lendency fo pre-combust in an internal combustion engine.

In erder to preserve Lhe octane rating of the gasoline, SWRC will also ulilive the
Par-lsom™ process in conjunclion wilh the Bentice™ process. The Par-Tsom™
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process uscs a catalytic reaction 1o isomerize the hydrocarbon molecules, creating
a blend with the appropriate octane rating.

The cembination oi the Benlree™ Par-isom™ process trains arc designated as the
BS{ Unit by the SWRC relinery. A new 50 M Blu/hr raled pas-fired heater will
be mnstalied as part of the BSI Uit

3.3.2.2 B51 Produoet Tank (MSAT IT)

SWRC will construct a ncw, cxternal floating roef storage tank to support the new
BSI Unil operation, This tank will have s nominal sterage capacity of 100,000
bbl, and will primavily be used (o siove gasoline infermediale with a Reid Vapor
Pressure (RVP) of approximately 4. Tlowever, under ceriain circumslances this
tank may hold other materials, so emission caleulations lor the lank weve
developed assuming the contents is gasoline with a KYP of 6.

The tank will have the following desipn characteristics:

Type of T'ank: Lixternal Floating Roof

Diameter: 120 fect

Throughput: 10,327 Barrels per day (Bpd) (typical valuc - for emissions
estimation only)

Paint color: White

Roof T'ype: Pontoon Deck

Tank Construction: Welded

Primary Seal: Mechanical Shoc

Secondary Seal: Rim-Mounied

litiings: Access Iatches, Rool Tegs, Non-Siotied Guidepoles

3323 Fagitive Kanission Componcuts (MSAT I

The new BSI Unit, the updates to the #1 {135 unit and the new storage lank will
recaire Lhe insiallalion of piping components such as valves, pumps, flanges, and
draing. The BST Unil will also require the construction of intcrconnceting process
and utility piping to tie the new unit inlo the relinery process and utility systems,
which will require the installation of additional pipig components, The new
equipment in VOU scrvice will result it potentisl fugifive emissions und are
mcorporated info the project cmission calculations.

333 #3 Sour Water Stripper JHSWS)

SWRC is planning to install a new sour water stripper (#3SWS) 1o provide
aclditional capability and to treat sour water during perieds of downlime lor the
currenl sour water stripper systen.

Paga 30 SOLVAY2016_1.2_ 004576




3.4

Sincate Wyomieeg (tefing Copany

Crucbe Oil Oplirmization Projcct

Fraeesatidlaf of Carskenetion Porit Agplication
Oetober 14, 2T, ey, 1

3.3.4 New Emergeacy Air Compressor

SWRU operates an cinerpency air compuessor system lo provide instument air
lo crilical instruments in the event of a power laitwre, A new cmergency abr
compressor will be inslalled to supplement the existing emergency air supply
systemi. The new air compressor will be driven by a diesel engine meeling ihe
provisions of 40 CFR Parl 89.112 fov Tier il engines. This engine will be
lirniled to 500 hours of non emergency operation.

Nor-Muodified Equipment

The following units will not be physically modificd or undergo 2 change in method ol
opetalion but may sce an incremental increase in actual cmissions from assoviated
process unil emission sowrces as a resulf of the incwease in crude oil thronghput (section
3.1.1), elimination of the sclocted heater firing rates (section 3,1,2), operation of the
MSAT II projeci {section 3.1.3) or operation of the upgraded sour water slripper systom
(scciion 3.1.4). The process unils associaled with the pon-modified eyuipment have
sulficient capacity to process the incremenial increases in intcrmediate streams associated
with the mcreased crude oil throughput. Eimission sources associated with the non-
modilied equipment will have no incrcases in allowable emisston rafes with respect to
previous permitting aclions, Heater firing rates associated wilh the non-modificd
cquipment will have no increases above the values used to calculate lhe aliowable
emission ratcs i previous permitting aclions,

3.4.1 #1 and #2 Hydrogen 'lanis

Inereased crude (hroughput will resulf in increased Hydrogen (H2) gencration
{nceded for hydroirealing) at the refinery which will wesull in incremcntal
increases in the firing rales of {he heators associated with fthese units. To addition,
ihe now BSI Unit is expected Lo requite a supply of up to 4 million standard cubic
feel per day (MMscid) of hydrogen beyond (he amount of hydrogen needed for
cuirend relinery operations. This increased hydrogen may be produced by cither
the exisling #1 or 42 Hydrogen plants and will require an incremental increasc in
the firing rate of the #1 and/ov #2 Hydrogen plant Icaters.

During BST Unil siarlyp, a small incremental increase in sleam production will
bc required. Starlup will only ocenr for a two-day period approximalely lwice
per year, “Lhis steam will be provided [rom the inercased firing of the 581 Crude
Unii heater, #1 H2 plant and #2 112 planis which all have waste heat recovery
syslems used to produce steam.
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342 #EUDS

As identificd previously, increased crude threughput will result in increased
hydrolreating at the #1 HI3S wihich will result in an incremental increase in the
firtng rafe ol the #1 HDS healer associaled with this unit.

Az pird of the MSAT Tl project, SWRC will require #1 {IDS to process the BSI
Unit feedstock but will not result in any incremental inerease in the firing ratc of
assaciated heaters. As a vesull ol this project, lighi naphiba lrom the Hydvoeracker
and the 582 Crude Unif will now be fed to the #1 HDS. However, heavy naphtha
lrom the Hydioeracker Unit, which is currently fed to the #1 TS, will now be
led direcily to ihe LEF Tower and Naphtha Splitter instead (see section 3.4.3).
The low of heavy Hydrocracker naphtha execeds the combined flow of the two
light naphiha streams, therefore Lhe #1 HDE will nol reccive an overall increase in
feed rate as a result of the MSAT I projeci. Node thal beyond the polential
fugitive cinission component inercascs previousty identified as parl of the MSAT
H Project, these updates to the #1 HDS will not impact any existing #1 TIDS
emission source {i.e., fired heater),

343  Light Ends Fractionator (1.EE}

Increased crude throughput will result in increused throughpul a1 the LEF which
will rosult in an incromental increase in the firing rates of the healer associaled
wilh {his unit,

As part of the MSAT 1] project, SWRC will require LET Unit fo process the BSI
Unit (eedstock, Please note that beyornd the potential fugitive cmission component
increases previously ideniified, these updaies to the LEEF Untt will not impact any
cxisting LEF emission sources (ie., lived healer) al the SWRC refinery nor
increase the processing capacity of the unit. As 2 result of this project, heavy
naphtha from the Hydrocracker Unit, which is currently fed fo the #1 TS Unil,
will now be fed direetly fo the LEF Tower.

There will be incremental increases in throuphputs to the Light Ends Fractionator
Unid andd Naphtha Splitter Unil as a result of the increased firing rate at the 581
Crude Unit which will vesuli in smal! inciemental increases in the fiving rates of
the two heaters associated with (hese unils,

3.4.4 781 Reformer

ncreased crude throughput will result in incressed throughpul wi the 781
Reformer which will resuit in an incremental increase in the firing rates of the
healers associaled with ihis unit {relormier heaters | thwongh 3 and the stabilizer
heater). Cuwrently, heavy naphtha {rom the Hydrocracker Unit is fed to the #1
[1E38 Unit. After implementalion of the MSAT IT Project, this heavy naphiha will
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instead be fed to the TLEF Tower and processed through the Naphtha Splitier thal
will also result in an incrementsl increase in refornier heater firing,

345 #2HDS

Inereased crude throughput will result in increased hydeolreating at the #2 [1D5
which will resuli in an incremental increase in the Guing rales of the heater
associated with (his unit, Light cyele oil (a kerosene/diesel range intermediale)
from the FCCU may be vouled (o the £2 HDS Unit for forther processing. Tis
capacity is imited by the hydraulic capucity of its charge pumps.

346 #IHBDS

Increased crude throughput will result in increased hydrodrealing at the #3 HDS
which will resull in an incremental increasc in the fiving vales of the heater
associated with this unil. Tighi eycle ofl (a keroscne/dicsel range infermediale)
ftom the 'CCU may be routed (o the #3 HDS Unit for further processing. Iis
capacily is limited by the hydraulic capacity ofils charge pumps.

3.4.7 #4 HDS

Increased crude fhroughput will result in incrcased hydroirealing uf the #4 HDS
which wifl result in an incremental increasc in the firing rafes of the heafers
associated with this unit. The #4 TIDS Unii supplics bydroticated gasoil feed to
the FCCLIL 1is capacity is limited by the hydraulic capacily of its charge pamps.

3.4.8 Fluid Catalytie Cracking Lnit ({'CCU)

Increased crode throughpul will resulf in increased throughput ai the FCCL which
will resnlt in an incremental increase in emissions from this source. The FCCU
receives hydrotreated gasoils from the #4 HDS. s capacity is limited by the
Liydraudic capacity of its charpe pumps mul it air blowers.

3.4.9 Hydreeracler Unit (HCU)

Increased crude thtoughput will result in incrcased hydvolreating al the HCL
which will resuit in an incremental incrcasc in the firing rates of the heabers
associatcd with this unif. Lighl cycle aif from the FCCU may be routed to the
HCU for fiuther processing. Coker gasoil ftom the Coker Unit may also be sent
lo the HCU Tor furthor processing. Its capucity is limited by the hydraulic
capacily ol its charge pumps.

J.4.10 Gas Reeovery Unit {GRL)

increased crude throughpul will resull in inereased throughput at the GRLUL
Qverhead gases geperated by the FOCU are sont to the GRU for
processing/separation prior to sending them fo the Alky Unit, Poly Plant or to
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storage.  Its capacily is limiled by (he hydraulic eapacity of its charge pumps.
There arc no point sources of enissions associated wilh the GRU.

3.4.11 Saturate Gas Recovery Unit (SGRU)

Tnereased crade throughput will result in increased thvoughput af the BGRILL
Overhead gases gencrated by the HCU, Naphtha Splitter and Relormer are senl Lo
the SGRU for processing/separation prior to scnding them to the Alky Unid, Poly
Plant or to storage.  [is capacily is limiled by the hydraulic capacity of its charge
pumps. There are no point sources of emissions associated with the SGRU.

3.4.12 Poly Plant

Increased crude theoughput will result in increased throughput al the Poly Plant.
The Poly Planl pracesses gases fom the GRU and produces a gasoline blendstock
that is scnt to storsge.  Tls capucily is limited by the bydraulic capacity of ifs
charge pumips. ‘There are no peini sources of emissions associated with the Poly
Plaat,

3.4.13 Alley Unil

Increased crude throughput will resull in increased throughput at the Alky Unit,
The Alky Unit processes oleling generaled by the FCCU and butane/butylenes
[rom storage to produce alkylate, a gasoline blendstock, s capacity is limited by
the hydraulic capacity of its charge pumps. There we no point sources of
enmissions associaled with the Alky Uni.

3.4 84 Coleer Unit

Vacuum 'l'ower bottoms aud Slurry from the FOCLH (both heavy hydrocarbon
intlermediates) may be routed to the Coker Unil lor lurther processing. lnercased
crude throughput wilt result in increased throughpul ei (he Coker Unt which will
result in @n incremenial increasc in the firing rates of the heater associated with
this unit. Tis capacily is {imited by tie hydranlic capacity of its charge pumps.

3.4.15 Sulfur Recovery Tlants (SRTs)

Intermcdiate strcams throughout the refinery are rouled Lo the various hydiroticater
unils Tor sulfur removal. The resuliing acid gas generaled by the hydroircating
units is processed through the following SRP systems:

. H1 and #2 Sullr Recovery Units (FISRU, #2 SRID and iheir
associated Tail Gas ‘Treatment Unit (#1TGTU)

. The SEP #3 Suifur Recovery Unit {#35R1}) and its associated Tail
Gas Treatinent Unit (#3TETLD

o #4 Buliur Recovery Unit (f4SRU) and its associated Tail Gas
Treatment Undl (#4TGTU)
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In acldition, sour water stripper overhead gases from #15WS, #25WS and #3SWS
are rowted lo #28RU, #3SKU and/or #4SRU for processing. Increased ciule
througipul will result in an incremental inercasc in throughput at all SRPs.

3.4.16 Light Gil T.oadiag Rack {[LOLR)

Increased crude flweughput will vesull in increased (throughpul at the LOLR. The
increase in finishod products may be disivibuled lo commerce via the LOLR
Sysiem. lts capacity is limited by the hydraulic capaeity of its loading pomps and
mikel demind.

3.4.17 Storage Tanks

Increased crude Hwoughpul will vesult in incressed working loss cmissions frem
the majority of the erude, intermediate mad product slovage lanks al the refinery.

3.4.18 Preszsare Vessels

Increased crude throughput will result in increased pressure vessel throughpot.
There are no rouling emissions associaled with the pressure vessels.

J.4.89 Asphalt Plant

The incrcase in the production of vacuum lower bolloms ov FOCCL slurry
associated with this project may be directed to the Asphalt Plant for yprocessing.
Please nole the #2 Asphalt heater has been idled and is in the process of being
permanently removed from service,

Unaffected Uniis

This seclion desoribes process unils at the refincry that will not be debottlenecked,
physically modified or experience a change i the method of operation as a result of the
Crude OGil Optimization Projecl.  The capacilies of these process units arc limited by the
cquipment as is but are identified in the folowing for applicalion completeness.

3.5.1 582 Crade Unit / 382 Vacuum Uit

Throughput to these unils will be unallecled by the increase in crude rate to the
581 Crude Unit. The 582 Crude Unit and 582 Vacuum Unil capacily is Hinited by
tie hydranlic capacity of their charge punps.

35.2 Boilerhouse

The Crude Gil Cplimizaiion project will requiie additional steam pencration for
usc as stripping stemn af the 531 Crude Uni{ and 583 Vacuum Unit cductor
gystemy.  Additionally, during pormal operalions, the new BSI Unil will nol
requive any additional sicam compared to current condilions, as the projec
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invelves pasoline-range intcrmediates, which do nol reguire sleam Iracing.
Ilowever, a small amount of stcam will be required during startup ol the BS! Unit.
Startup of this unit is consevvatively cstimated to occur twice per year, and will
lake placc over two days. During these stavtup periods, the refinery will be
required to provide an incremental increase in steam ihat inay be supplicd by any
ol the sleam generalors at the refinery.

Howevyer, as identificd previously in Seclion 3,2.2, {his project will result in a net
sleam incrense from waste heat recovery systems and will not require any
additionsl steam {o be produced by refinery boilers.

3.5.3 Ilare Gas Reeovery (FGR) System

SWRC is currently upgrading the FGR system to comply with the provisions of
ihe Consent Decree”. “These wpgrades include several provisions to reduce the
generalion of refinery gas vented to the flare. A lter complelion of these upprades,
SWRC believes the FOR systom will be adequale o capiure the routincly
pcncrated refinery fuel gases lor frcatment in the refivery’s amine sysiem for
ultitnate usc as NSPS J and Ja corapliance refinery fucl gas.

354 Qily Water Treatment System

‘The 581 crude unil and downstream units associated wilh the Crude Oplimivation
Project will not see an increuse in waler throughput or wastewater generation
associated with the Cinde Optimization Project. The 581 desalter is designed Lo
gperate over a range of water/oil ratios, and running al the increased crude rate
will vesull in operation at a lower watcr/oil ratio with the overall oily water
generation remaining constant.

SWRC is crerently in the process ol upgrading its Oily Water treatment systen in
accordance with its sotilement agreement with WDR(Q/SHWIY. ‘I'hc operation of
the upgraded Oity Water treatment system and enhanced controls will result in no
additional emissions from wasie watcr treatment.

3.5.5 Cooling Towers

Increased crude throuphput may result in increased duty at the rcfincries cooling
lower syslems that include the followmg:

® 583 Cooling Tower
. Flhuor Cooling Tower
. Marley Cooling Tower

Civil Action No. D8CV 020-D
Sottiement Agreement for Wotice of Vielation Docket ff 4713-10
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% Coker Cooling ‘1'ower

These cooling towcrs operate at o conslani waler circulation rate that is
independent of duty. ‘Total dissolved solids (TDS) and Total suspended solids
(T8S) conleni ol the circulating watcr arc controled o preseribed levels corrently
in place al (he velinery, Because there will be no change to the watker circulation
rate or TSS/TIXS levels i (he waler, there will be no cmission changes to lhese
cooling towers associated with this project,

Additionally, there wilt be ne change lo the operation of the 582 Cooling Tower
ag a result of the project.
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d.{} Termit Limitations
4.1 Estimuted Fmissions

4.1.1T New Souwrecs

The proposed PTE (or propesed allowable cinissions) for the new sources
associated with the Crude Oil Optimization Project arc presenied in ‘l'able 4.1.
This fable includes proposcd potential omissions  Tor  particulate  mailer
{EM)/particulate matter smalier than 10 microns {(PMyl porliculaie mallex
smaller than 2.5 microns (PM; 5), sullur dioxide {S0O;), exides of nilvogen (NOy),
carbon monoxide (COJ, and volatile organic compounds (VOC).

Table 4.1 Poleniial io Fmil — New Sources
ol Piring Rate for I’Mfl’Mmﬂ'M a
“Enisad

.(MMIiuﬂar}

Crocraling Uit = ] ission Sonree

heew Hoyrces - Pobensdzn o Kinal:

BSI - FSE 1 feater St 0.4 1.9 6.6 8.8 1.2
Tank Farm New Tank (100M M) N/A N/A N/A NIA MA 4 TR
toierhonse Ne“g:;‘;‘i::ﬁf Air N/A <05 aft 0.7 0.6 0.2
Hanipenesnt Leaks Vugitive Lmissions/Deaiks MiA WA BiA A MIA px
Tolal Miw Sourccs ik 1.9 7.3 A 17.2

Mites;

L. PM, PMyy, and PM; ; emissions are sssumed cqual for gas combustion sources.

4.1.2 Moaodified Sources

Table 4.2 presents the PTE from the modified sources ussocialed with the project.

Table 4, 2 Pntcnhal h:- Fm:t - Mudiiled Suurs,m.

~Openiling il - c- - Emission Sourie

Modificd Somrces - Potential to Iineit:

381 Cruede Uinig 521 Creede Heater 2330 1.9 R A6 4118 A
583 Vacwwin Unil 583 Vm:uum Ilc_gjur nd.2 5 25 5.4 I1E.2 LS
{oker Coher Dl e JLEIX o8 38 20.8 162 1 276
TRI Refibmer Mapht Spliter Healer 463 g4 1.3 11 | L
i Eyreberrersecker HemferHS [ 4.9 0.4 Ly % 1.9 1.1

A1 TS #1HES Healcr i34 03 1.3 5.1 5.9 G.R
Tolsl Modificd Sources 4.3 20.0 14 2360 ¥L6
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4,1.3 NMNon-Modified Sources

The eslimated incremental cmissions from nen-nodiRed/mcitlary sources arc
presenied in Table 4.3, The emission rates shown are the emissions thal will
result from the incremental increases involving these sources.

lablc 4 3 Potential to Fnil — Non- Mudlimd Hnumm

1 lrmg I{ate f-;u' I’MH‘Mmﬂ‘Mﬁ
sOxpsraiingg Linig - - . Emission Suerce R RN B
Won-hmlificd Sources

24t Reformcr  LEF [lcater M0 2 s 7T |\ 1.2 0.5
fi | Bcforecr Hoater 44.4 (3 1.7 [ o8 13 L.t
#2 Weforwer |ieater 148 LG 249 s 131 . (]
#3 Reformer {{cater 224 0.2 iy 34 9 § 03
L Stabilizer | feater I LY 4 1.7 19 0.3
liydrcracker Elesder FLIEIZ 380 B3 1.3 34 a7 49
Lieater 113 560 0.5 a1 84 X L3
. Heater HY 570 s 22 87 1.8} 1.3
Coker _ Coker Henler 143,40 iz 55 2ia 254 14
Cuokuer (Materic] Handling) NfA losipnificant i DA YA BiA BAA
TR0 FOCU | 7806 FOC Heater B3 JULE A b4 L1 16 4.2
TR0 FCC Healer B2 194 £.2 o7 3% 7.0 4.5
| 70 FCOU Repenerator  HWiA 0.5 S T0.5 5087 378 ] 504.0 213
A2 DS Chatpe [ beater 280 82 i 4.3 49 4.7
EIHDS Chatpe leator i 18.0 . 01 07 28 32 a.4
L N 112 lieater (23-1E00-16H} 220 I ¥ R 34 19 4.5
o H2 lierter (25-1F1-112) S I I 02 9 37 42 06

#1 H2 Plant &L H2 Plam Heater 28RO 23 0.3 820 1039 LT
#2 112 Plant K2 HZ Pland Heater 2RR.0 _ 23 56 12.6 232 a8
#iF2FIFESRD | FLES#4 TEELE BiA B2 o K 4.2 M4 .7
Asplalt Loading | Asphall Henler £1 LA =Lt 03 21 2.5 4.2
Tank I'anm Waorking Losses MfA A _ MNA WA NiA 4.7
Ligin il Loading Loading Rack Flarc BiA A NiA 0.8 2.1 2.1
Total Mediffed Sources 803 JBOL3 S 5R.G I¥iE 29:4.3 LA 4.7

Fmissions caleulations supporting Tables 4.1 thvough 4.3 for the new, modified,
non-modilied, and decommissioned sources associated with this projeci arc
provided in the [oilowing Appendices:

Appendix Ar 5(, Lmission Calculations

Appendix B: Ny Emission Calculations

Appendix O PM/PM /"M, s Emission Caleuiations
Appendix D: CO Emission Calewlations

Appendix B: - VOC Emission Caleulations

Appendix ¢ Fugitive Emission Caloulations
Appendix G:  HAP LEmission Caleulations

Appendix H:  PSD Netting Imissions
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Appendix I New and Maodilied Heater - SCR Cosl Analysis
Appendix J: Detailed Ambient Air Gualily Modeling Analysis

Emisstons Cafenkxiion Basis

A discussion of the basis for the calculations provided in Appendices A through 17 is
provicled in the foliowing. Mote that only the sources that arc new, modificd or may sce
ant incremental increase i ancillary cmissions are listed. The cmission calewfation hasis
loe all sources wnallected by the project is rellecled in their corresponding construction
penmils and peomit applicalions.

4.2.1 S0O;Emisstons

New and Modificd Lleaters
‘The new B81 Heater and the following moditied heaters will fire refinery lucl gas.

581 Crude Heater

583 Vacyumn Hegler
Maphtha Splitter {Icator
Heafer HS

#111035 Tleater

The fucl gas fired in these heaters will be required to meet the following refinery
fuel gas HaS limils per 40 CFR 60 12a(g){ (i)

a ¢« & & &

s 162 ppmvd (3-hr rolling averape)
= 00 ppmvd (365-day rolling average)

To catimate 50 cmissions, all I1ES in the fucl gas is assumed to be converied to
50;. Hourly cinissions arc bascd on the 3-hour average and annual crissions are
hased on the 305-day average.

Coker Unit Plarg
The Coker Unit Flare is an N8PS 1 compliant {Tare.  Ax patrl ol this permiiling
aclion SWRC will require (he combustion ol sweelened refinery luel gas in the
Coker Fare to gccomimodate potential periods when the refingry may have to
opcrate in a fuel gas imbalance condition. The fucl gas fired in these heaters
during non-preccss upsct conditions will be required te mcet the following
refinery fuel gas Ho8 limits per 40 CFR 66.102a{g){ 1)(ii):

e 162 ppmvd (3-hr rolling average)

o 60 ppiovd (365-day rolling average)
To estimaie 50z emissions, all TlaS in the fuel gas is assomed o be converted o

R0, Hourly emissicns are based on the 3-hour average and amntial emissions are
bascd on the 365-day average.
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Non-Madificd Lcaters

These sources will be fired with vefinery fucl gas.  The relinery 15 currently
requived Lo Timit Tucl gas 18 concentration to 0.1 grains/dsef at all fired heaters
{rc: Permil 30-145). “This concentration is equivalent to 162 parts per million by
volume, dry basis {ppmvd) and is the same conceniration Himit required in New
Source Performance Slandads: Subpart J (re: 40 CFR 60.104).

T'o cstimate SO emissions, all Ha8 in the fuel gus is assumed to be converted fo
50,

#2 Hydrogen Plant

In addition to fuel gas, the #2 Hydrogen Plant fires the gas liom the Pressure
Swing Adsorption (PSA) Unit used {o purify the hydregen produced in the plant.
This PSA gas is required to have a very low concentration of TIS lor proper
Lydrogen plant operation and is cstimated o have an HpS concentration of 0.1
ppivd. The #2 Iydrogen Plant heater is subject lo NSPS Subpart fa, and the fuel
aas co-fired in the heater has {he samoe sulfor content as (he gas fived in the new
and modificd heaters described above, o cstimaic emissions, all HyS in the fuck
is assumed {o be converted to SO,

#1 Hydrogen Plant

The #1 Hydrogen Plant fircs only purchased natoval gas (rather than refinery luel
pas) and PSA gas, The purchased natursl gas is inherently low in ILS and is
estimated to have an 15,3 concentration of 0.0025 grains per standard eubic foot.
The PSA gas is required lo have a very low concentralion ol Ha8 for proper
hydrogen plant operation and Is eslimaied to have an 1S concentration of 0.1
ppmyd. For emission calculation purposes il is conscrvatively estimated {hat {he
purchased nalwal gas and PSA gas is estimaled o have an HaS concentration of
(3.1 ppmvd and =il [;S in the fuel is assumed to be converled Lo 80,

SR

80, emisstons (rom the SRPs are estimaled based on engineering cateulations
derived [romt the exhaust flow rate and SO; concentrations permitted under MID-
1381A2.

FCCU

$0); emissions from the TCCTF are estimaled based on engineering calculations
derived lrom the FCCU cxhaust flow rale and 802 concentrations permitted
under MD-10391,

LOLR

80, emissions from (he LOLR are deminimis as only swectened fuels are
dispensed at the loading rack and will not resull in additional 80, cmissions to be
quantificd.
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New Emergency Air Compressor

§0; emissiony liom the new emergency air compresscr are based on consuming
#2 Diesel [uel with a sullur conlent of 300 ppmw at maximam design eperation
for 500 lusfyr.

4.2.2 NOx Emissions

Neiw B3I Heater

For the proposed 50 MMBIwhr fucl gas-fired heater for the new B3I Unil, SWRC
is proposing fv conlrol NOyx emissions using low-NOy burner techiology, NOyx
cinissions using this iechnology are estimated to be G.030 IbiMMDBtu. A Dest
Availablc Control Techneology {BACTY anuiysis supporling the use of low-NOx
burners is provided in Appendix [

Coker Unit Flare

Ny emissions ftom the Coker Uni{ Flare are conservatively estimnated assuming
max flaring of 100 MMBtu/lr of sweelened relfmevy lucl gas and a NOy cmission
lactor of 0.068 1b/MM Litu taken from AT - 42 Finission Factor for Flares Tablc
13.5-1.

Lxisting Ieaters

‘These combustion seurces are vperaied using good combustion practice. SWRC
will continuc to oporate these sources in complince with (he refinery’s permit
conditions.  Hmissions of NQy from combustion sources associated with Lhe
Crude Opiimivalion Project are estimated using the following emission factors:
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CEmissign o i Eimission Factor
CUndl Si8opge UL
Coker Corleor Howtor 0.033
#2 {12 Mant #2 {12 Plant Heater [
381 Orucle Uit 381 Crude Tleater 0.030
583 Vacuuim Unit 583 Vacuum Healer 030
Hyirocracker Heater HiFH2 .035
Ileater T3 G033
. Reaier He (033
Heater HS 435
T80 FCCU 780 FCC Tleafer B2 0.230
b IROFOC Hesber M2 0.230
#{IDS H1HDE Heater 0435
781 Reformer Maphtha Splifter Heater 0.035
I.EF Heater G.035
f1 Reformer Healer 035
#2 Reformer [leater 0.035
H3 Refurmer [leater L.~
S Stabilizer Teater 0.035
i HDS H2 Heater (25-HT-1013 0.033
H2 Heater {25-H1-102) {1035
#1 112 Plant #1 112 Plaint Heater 0.055
Asphall Loading Asphalt Water #1 0.230
Asphall Hoster 42 _ ............... (}21!} ................
#2 11DS Clrarpe leater 0035
13 HDS Charpre Ieater 0.035

SRty

The SRP emissions of NQyx are estimated based on additionsl firing in the
inciiterator of 3 MMDBtufhr and a conscrvative vendor MOy cmission factor.

FCCL

MOy emissions lrom the FCCU are estimaled based on engineering caloulations
derived Trom the FCCU exhuust flow mde and NOy concentrations penmitied
undder MID-10591.

LOLR
The LOLR emissions of NOyx from ihe combustion of contvolied vapors are
estimated based on the LOLR throughput and vendor emission factor.

New Emergency Air Compressor

NCx cmissions from the now cnergency air compressor are based on operating at
the 40 CIFR Part 89112 Tier iH cmission rale al maximam design operalion for
500 bes/yr.
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423  PN/PMo/PM 5 Emissions

New and Uxisting Heaters and Coker Unit Flare

The new BS! healer and the exisimyg relinery heaters are fired cxelusively with
relingry {uel gas andfor porchased natural pas. The #2 Hydrogen Plant heator
combusls relinery fuel gas andfor purchascd natural gas and PSA purge gas which
15 o refivery fucl gas penecrated by the reforming process in (he Hydrogen Plants.
The #1 lydrogen Plant heater contbusats purchased natwral gas and PSA purge gas
but not relincry {uel gas. PM emissions {rom all of these fired sources arc
cstimaled by using flterable parliculate emissions factors taken from AP-42°.
Jince {he emissions result from the combuation of pascous fucls, which results in
Iine particulate emisstons, both PMip and PM3 s omissions are assuned 1o be
equal to the total PM cmissions.

SRPs

The SRP cmissions of PM/PMin/PMa s are estimated based on additional {iring in
the incincrator of 30 MMBlufhe and lillerable parliculate emissions factors taken
from AP-42,

FCCU

PM and PM;o cmissions from the FOCH are estimaled based on engineering
calculations derived firom the FCCL coke burn vale and an emission rate limit of
0.9 th M per thousand pounds ol coke burn. PM; 5 emissions arc conscrvatively
estimated based on lhe ratio of PM to PMa s from stack testing in March 2011,

LOLR
Particulate emissions from the LOLR are deminimis as the LOLR Hare s required
to be smokeless.

New Emergency Air Compressor

PM emissions from the new cimergency air compressor are based on operaling at
the 40 CI'R Pact 89,112 Tier I emission rafe al maximum desipn operation for
500 hrsfyr.

2.4  CO Emissions

These unifs will be fired with refinary fucl gas and/or purchased natural gas and
PSA pas (in the case of the #! and #2 Hydrogen Planis) and will be operated
using pood combustion praciices, Emdssions of CO from these sources arc
ostimated using the (plowing emission factors from AP-42, Vondor Guarantees,
and/or existiing permil limits:

AP-E2, 5% d, Tuble 1.4-2 (7/98 revisfon)
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L Operating
RN [T SRR JEPPY Source
Coleor Coker Ileater 0.040
BSE R3I Heater n.040
2 H2 Pt #2 H2 Plant Heater 0.620
581 Crude Unit 331 Crnde Tleater D40
583 Vacoum Eimit 383 Vacown Healer 0.040
[I}rdruc[acker"m " Heater HI/H2 0.040
[leater [T3 D046
Ileater 114 0.040
Hydrocracker | Healer HS 0,048
780 FCCU 730 VCC fleater 13 0.082
T80 FCC Tlenter 112 {.032
AT RDS “"HTHDS Heater 0.040
781 Relormer Maphtha Splitter [leater 0.040
LEF Ileater f.040
#it Reformer Heater 0.040
12 Reforoer Heater G040
#3 Reforner Heater (.40
Stabiliser Healer | D040
i HDS H2 Heater {25-H1-101) 0.0410
112 leater (25-11T-102}) 040
Coker Coker Unit Rare 0370
FUHZ Pl | W H2 Plant Heater 0.082
Asphalt Loading Asphalt [leater #1 0.082
Asphalt Tleafer #2 6082
#2 HDS Charpe Heater 0.040
#3 HDY Charge Heater G.040

SRPs

The SEP cmissions of CO arc catinated based on addilional lwing i the
incineralor of 30 MM Bl and a conservative vendor cinission factor.

FCCU

CO cmissions fiom the FCCU are estimated based on engineering calculations
derived from the 1'CCU exhaust flow rate and CC concentration permiited under

M- 10591,

LOLR

The LOLR emissions ol CO from the combustion of controlied vapors are
cstimated based on the LOLR throughput and vendor enmvission laclor,

New Hmergeney Air Compressor
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CO emissions [rom the new cmergeney air compressor are based on operating at
lhe 40 CFR Parl 89.112 Tior L1 cmission rate at maximonm design operation for
500 hrsfyr.

4.2.5 YOC Emissions

These units will be fived with refinery luet gas and/or purchased nahuwal gas and
PSA gas (in the case of the #1 and #2 ITydrogen Planls) and emissions arc
estimated by using emission lactois taken from AP-427.

SR
The SRP emissions of VOC arc cstimated based on addilional fiving in (he

incincrator of 30 MMBlu/hr aitd VOO aimission factors taken from AP-42.

FCCU
VOU emissions [rom the FCCL are cstimated based on engineering calculations
derived from historical FCCL stack testing results.

LOLR
The LOLR emissions of NOx from the combusiion of controlled vapors arc
estimaled based on the LOLR throughput and vendor emission laclor,

New Emergency Air Compressor

VOO emissions from the new emergency air compressor are based on operating al
{he 40 CFR Part 89.112 Tier [ emission vale for HC at maximum design operation
lor 500 hrs/yr.

New BSI Producl Tank and Existing {anks
Limissions of VOUC [rom storage tanks arc estimated using the [PA’s
TANKS4.09d modeling sofiware.

‘I'he cmissions from the new siotage lank were calculated using the tank
pavamcters presented in Section 3.2.2. The preduel stored i the fank was
conservatively assumned to be gasoline with a RVP ol'6,

The incremental increase in VOC emissious assoviated with additional throaghput
lor existing storage tanks is conscrvatively estimates based on historical working
and breathing losses lvom crude, intermediate, and product slorage lanks and the
proposed incresse in (lroughput post erude optimization.

TFugitive FEmissions

AP-42, 5% cd, Tuble £A2 {708 revision)
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Fugitive emissions estimales are based on a conservative cstimate of piping
componcnt to be added with this project and fhe Prodocol for Lquipment Leak
Emission Listimatcs screcning value correlations and AD-42%

Protocnl for Fguipment Lead Emission Hstimates, (EPA-453/M-05-017, Table 2- 100 Screening Vatue corretations,
Tabis 2-2: Relinery Averags Baission Pagtors) A42, 4 ed, {Pogilive Bmisston Factors, Tabic 9.-2),
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54 WAQS&R Chapler 6: Permifting Requirvements

‘I'his scetion of the applicalion addresses the permil application reguirements presented in
Chapter 6 of the WAQS&ER.

51 WAQS&R Chapter 6, Section 2: Permif reguivements for coustruction,
mndifiention, and operafion

Chaptcr 6, Scction 2{a)(i} states any person who plans 0 construct, modify or engage in
the usc of a facility which will canse an increase in the issuance of air contaminants shall
oblain a construction pernit before any actual work is begun on the faeilily.  This
application is inlended to safisly the requirements of Chapter 6, Scction 2.

Chapler 6, Secction 2(a){(ii} requires facilitics subjeet to Chapter 6, Section 3 operating
permil veguirements fo submil an application 1o the Division within twelve months of
commencing eperalion. SWRC will revise and subimil ils Chapler 6, Scetion 3 permit
application by the required date.

Chapter 6, Section 2(b) delails the requivemeids [or applying lor a eonstruction permit.
These requircments include:  submitting the application using lovms supplied by the
WOHQIAQD; providing sitc information, plans, descriptions, specifications, design
drawings of the sources; compiling an cmissions inventory; and providing a construction
schedule.

While SWRC believes the inlormation provided in this application is sufficient for the
Division to procesd with processing the applicalion, detailed design information and the
construction schedule have not yet been finalized al this fime, Al the Division’s request,
SWRC will provide this information when it beconies finalized.

Chapicr 6, Scction 2(c) states the reguirements which must be mel belore a consinclion
pormit is issned. These requircinents are detailed as follows.

511 WAQS&R Chapter 6, Section 2{c)(i): {(Compliance with Applicable
Reudes & Regulatinns)

SWRC intends o comply with all rules and regutations of the WBEQAQD and
with the intent of the Wyoming Environmental Quality Acl,

51.2 WAQS&R Chapier 6, Sectton 2{c)(ii}: (Attainment / Mainfenanee of
Ambient Air Quality Requivements

Air dispersion modeling studies have been condneted to determine compliance
with ambienl air qualily standards. The air quality analyscs supporting this permit
application were based upon the air dispersion modeling protocol as defined in 40
CIR 51 Appendix W, Guideline on A Qualily Models and the Wyoming
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Depariment of Environmemal Quality/Air Quaality Division Guidance for
Conducting Near-Fleld Modeling Analyses for Major/PSD Sonrces (Revised
January, 20103, hereafter relemed to as the WDEQ-AQD Modcling Guidance.

A pre-modeling profocol was submilied to WDLEQ-AQD on September 19, 2011.
WDLQ-AQD provided comments Lo the pre-modeling protocol in an e-mail daled
September 20, 2011 from Mr. Josh Nall — NSR Program Principal, Dispersion
Modeting. The items discussed in the e-mail were agreed Lo be valid by SWRC
and have been incorporated into this modeling analysis. A deiailed discussion of
the air dispersion modeling mcthodology and resulting analyses supporling (his
permit application is provided in Appendix ). A bricf smnmary of these analyses
and results are provided below.

Class [ and Class 11 Avea Significant Timpaef Anakyses

Significan{ impact analyscs cstimatc the ambient impacis from the proposed
project and conlemporaneous cmissions increascs and decreases, il applicable, for
thosc pollutants with net emission incrcases above the Significant Impact Levels
(81Ls). ‘the results of the sigmilicant impact analysis determine whether a
cumulative impact analysis (ineluding emissions fiom other ncarby sources) must
be petlormed. If the ambicnt impacts from the proposed project are less than the
SIL for a purticular pollutant and averaging period, then no addilional modeting is
required to meet Federal New Source Review (NSR) permitting regoivements,

For the Class T significant impact analysis, all project related emissions ingreases
and dcereases, including (hose during the contemporancous pericd, were modeled
using a ring of receptors placed af 50km from the middle of the project sources.
Maximum impacts at cach receptor were compared o the Class 1 SIL for cach
applicable poliutant and averaging period. Al pollulants and averaging periods
showed resulls Below the applicable Class [ SILs. Therefore, no additional Class
I analyses are required.

For the Class T sigmificant impact analysis, all project related emissions increases
and deereases, inchuding (hose during the contemporancous period, were modeled
using the full basc receptor grid. Maximum impacts at cach rceeptor were
compared to the Class [1 SIL for each pollutand and averaging period.  Reduced
grids ol those receplors that showed maximum impuels above the respeetive SiLs
were produced for use in the cumulative impact avalyses. The 80, amual
averaging period, My annual and 24-hr averaging periods, and PMy s annual
averaging period showed no receplors with maximum modcled concenbralions
over the respective SILs.  Therefore, no further Class 11 analyses were required
[0 these respective pollutant averaging peviods,

Further detail and speciic resulis of (he Class | and Ll Sippificant Impact
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Analyses can be found in Appendix L.
Class  and 1 Avea Cwnulative Impact Anslbyses

Cumulative impaci amalyses woere poerformed to assess complisnce with the
applicable standard for any poblutant/averaging period for which the project
results in significant impacts. These analyses include NAAQEB/WAAQS and PSD
[terement for Class | and [ areas.

All poliutants and averaging periods {hal showed a signilicant impact were
modeied using the reduced receptor grids as explained above, These resuits were
compared o (he applicable NAAQS/WAAQS standards.  AM poliutanis and
averaging times showed complianee with all applicable NAAQS/WAAQS
standards, including background concentrations provided by WDEQ-AQIL.

Any pellutant aed averaging period combination that shows a significanl hmpacl
is also reguired to show compliance with Lhe applicable Class i increments. In
the casc of these analyses, all poilutanlts and averaging times showed
concenirations below the increment during the NAAQS/WAAQS phase of
medeling. Therelore, compliance with the Class II increments ts shown, and no
further snalyses wre vequired,

No pollutanl and averaging petiod combination showed significance as compared
to the Class T SIls al u distance of 30km in any dircction. Therefore no
comparison to the Class I increments is required.

lrurther detail and specilic resulls of the Class { and {1 Arca Cumulative Impact
Analyscs can be foannd in Appendix 1.

WDEQ-AQD Inhalatien Risk Asscssnient

An inhalalion risk assessment for [azardous Air Pollutanls (ITAP) from project
related sources was performed. Per WDLQ-AQD guidance, a Tier 1 {screening
Ievel} analysis was perlormed o esitimale the chironic carcinogenic risks for the
project.  The analysis followed (he facilily- speeilie asscssment guidance
developed by LPA as described in the docuwmenl Air Toxics Risk Assessinent
Reference Library, Volume 2, Facilifty Assessmemi.  The analysis used the
AERMOD mode! and base receptor grid per additional WDEQ-AQED guidance,
Taking into zccounl the conservative natirc of this analysis (asstming an
individual is exposed to the maximum modeled concentration continuously for 70
years) and the results obtained Jrom the analysis, il can be deicrmined that the
chronic carcinogenic risks from this project are wilhin acceptable levels.
Defailed methodolegy and results of this analysis can be fbund in Appendix ).
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513 WAQS&R Chapter 6, Section 2(c}{iil): (Significant Deteriorafion of
Fxisting Ambicnt Air)

Compliznce willt the Class | and Class 11 PSD increments ave discussed in Section
5.1.2 above, and discussed i delail in Appendix J.

Additional Impaci analyses are roquived for PSI penmit applicalions, The three
types of additional inpacts avalyses arc growth, scils and wvegetalion, and
visibility.

Girowth Anaiysis

Per the T1.S. ERA Guidelines®, a growth analysis is required only “il the piojec
wonld result in a signilicant shifil of population and associated activily nlo an
arca - that is, a population iscresse on the order of thousands of people.” A
lemporary incrcasc in the local population may oceur only during the construction
perivd of this project; hewover, the project will wol result in a significant
population shilt ov ingreage, The number of net new jobs in the communily will
not result in a significant shilt of population. Thercfore, a growth analysis 15 nol
reguired.

Suils and Vegetation Analysis

An analysis of soils and vegetalion is included in Appendix I The projeci is nol
expected to have an appreciable detrimental cffcct on soils and vegetalion
surrounding the project arca.

Class T Aven Impaeds — Alr Quality Related Vikees

A Class [ PSD Area is defined us either:

« Infornational park
e Naticpal wilderness avea greater than 3,000 acres
e Nalional memorial park greater than 5,000 acres

o  Nalional park greater than 6,600 acres

The nearcst Class [ arca to SWRC is Lhe Savage Run Wilderness Area, which is
approximaltety 75 kilomoters from the location of {he project sources.

Per the Federal Land Managers” Air Gualily Related Values Workgroup (FLAG)
guidance, Class | visibility and Air Qualily Relaled Values (AQRV) analyscs

G115, LPA, Fiofi Mew Sowve Hevew Worksfop Mavead  Prevenvon of Sinificor Peferfonation aimd Neiatbdnement Area
Poremittivgg, U5, ETA, Ollice ol Air Chsbity, Chelober 1990, Cfapter B, cLddivonsd Inmpact Amafpies.
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must be conducted i€ the sum of the PM;g, SOy, and NOy emission increases from
the project, in fons por yoar (ipy) cxcecds 0L, where ¥ is the distance in
kilometers from the source, A lull (/) analysis and request for deteimination of
need for an analysis has been submitied by SWRC o WDEQ-AQD and was
forwarded on to the approprinte Tederal T.amd Managers (FLLMs). 1l was
determined, by all affected agencics, that no Class 1 AQRV impact will be
required lor this project.

S.4.4 WAQS&R Chapter 6, Section Z(c}{iv): {Location Standards}

The refinery is located in accordance with proper lund use planning as determined
by ihe State of Wyoming and Carbon County.

515 WAQS&R Chapter 6, Seclion 2(c}(v): {Best Available Controd
Technology (BACT) Evuluation)

‘This section of the WAQS&R reguires the use of BACT willt consideration of the
geonomic reasonablencss of reducing or climinating the emissions resuliing lrom
new o moedified sowces, BACT iy defined in 40 CFR 52.21(b)(12) of the PSD
regulations as “.an emission limilation hased on fhe maxiomwm degice of
reduction for cach poliutant subject te regulation under {he Act which would be
emitfcd from any...source...which on a case-by-vase basis is deiermined {o be
achievable taking into account cnergy, cuvircmmertal and economic impacls and
other costs™. For over 20 years il has been HPA's policy fo require a “top-down”
BACT analysis us described tn EPA’s Ocloher, 1990, Drali New Sonree Review
Workshop Manual. Two key elemeits of u top-down analysis are that the most
stringent confrol techuologics mwst be considered, and a decision o require a
lesger degree ol emissions reduction must be based on an objective analysis of
energy, environmenial and economic impacts.

The live basic steps of a top-down BACT analysis arc listed below:

Step 1: Identify potential control technelopies

Step 2: Liliminate technically infeasibile options

Step 3: Rank remaining control techuologies by control elfeciivencss
Step 4: Cvaiuate the most elfeciive controls and document resulls
Step 5: Select BACT

The lirst siep is lo identily potentfially “available™ control optiens for each
emission wid {riggering PSS, {ov each pollutant under review. Available options
should consist of a comprehensive list of those echnologies with a potentially
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practical application lo the emission unit in question. ‘The list should include
lowest achicvable emission rale (LAER) lechnologics, innovative technologies,
ared controls applicd to similar source calegories, For this anzlysis, the following
sotnees were relicd upon:

s FEPA’s New Sowrce Bovicw Website,

o [1L8. FPA"s RACT/BACT/LALR Clearinghouse (RBLC) Databasc,
e Viarious stafe air guadily regulations and websites,

o Recenl E'A Consent decrees within the refining industry,

e Control Technology Vendors,

» Technical Books and Arlicles (as specified in the references to (his
document), and

o  Onidance Documents.

After identifying pofential technologies, the sccond step is to climinate lechnically
infeasible options from further consideralion. Te be considercd feasible, a
iechnotogy must be both available and applicable. H is important, in this step,
that ihe lechnical basis for climinating a technelogy from luriher consideration be
clearly documenied based on physical, chomical, cagineering, and source-specific
factors related to sale and successiul use of the controls.

The third step is lo rank the technologics not climinated in Step 2 in onder of
descending control effectiveness for each pollutant of concern. It the highest
rantked technolopy is proposed as BACT, it is not nceessary te perform any
{irther {echnical or cconomic cvaluation. TPolential adverse impacts, however,
nust siill be identified and cvaluated.

The foutth siep entails an cvaluation of energy, environmental, and cconomic
impacls o determining a final level of control.  The evalualion beging with the
mest stringent conlrol oplion and continues until a technology under consideration
cannot be eliminated bused on adverse cncrgy, cnvironmental, or economic
impacis. The cconomic or cost-ellecliveness™ analysis is conducted in a maaner
comsisionl with EPA’s OAQPS Conlrel Cosl Manual Fillh Edition (EPA 1996}
and subsequent revisions.  An important sspecl ol the lop-down DBACY
methedology is the estabiishment of bascline emission levels thal are used in
calculating the cost-eflectivencas of alternative control options. EPA’s Dvaft New
Source Review Workshop Manual states that bascline emissions should be a
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realistic upper bound estimate of emissions taking inte account physical or
apcrational constraints and historical operating data.

The fitth and final step is to select a3 BACT the most effective of the renmaining
fcchaolopics under considerafion for cach pollutant of concern.

BACT considerations for SChy, €O, VOU, and MOy emissions from the proposed
pew and modificd sources follow,

51.51 S} Emissions

New and Maoditied Heaters

New and modilied heaters will be Fred with relinery (uel gas and/or purchased
nzfural gus and is requirsd to meet the fue! gas provistons of NSPS Sobpart Ja (e
40 CI'R 60.1024a} as described in Section 4.2.1 of this applicatian.

SWEC proposes that incorporating the fuel gas IS concentration Hinits of MSPS
Subparts J and Ja be acecpted as BACT for SO; cmissions from the new and
motdilied heaters. Therefore no further control constderations are reguired.

Coker Unit Flarg

‘The Coker Unil Flave i3 a control device currently equipped with a FGR system.
Rased upon discussions with stale and Tederal agencies, industry contacls, air
pollntion controt equipment vendors and review of the BEI'A web sile, the use of
IGI has been identified as BACT for refincry flares.

Additionally after this proiect, the Coker Unit flare gas will be reguired to meet
the fucl pas provisions of NSPS Subpart fa (re: 40 CPFR 60.102a). SWRC
proposes lhat incorporating the fuck gas HxS concentration limits of NSPS
Subparts Ja ind use of FGR be accepled as BACT for 803 emissions lrom the
Coker Unit Flare. Therelore no {urther conivol considerations are required,

New Emergency Air Compressor

SWRC propoeses (thal incorporsting the #2 Diesel (ue! sullar conlent limil of 500
ppmw and the operation of this emergency engine to no more than 560 hrs/yr be
accepted as BACT for 5Ch cnissions. “Fhorefore no farther control considerations
are reqrured.

5152 () Emisstons

New and Modified Heaters

Based upon discussions with state and ledexal agencies, induslry conlacls, air
poilution control equipment vendors and review of the EPA web site, the use of
only pascous fucls and good combustion practices has been identificd as BACT
for CO for the new and modificd heaters.
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(0) cmission increases resulting from the new and modilied heaters also require
ihe consideration of a BACT analysis. The heaters will lire relinery fucl gas
anedfor purchiased natural aas'® to generate thermal energy necessavy to indirectly
heat process Huids. The heaters are inherently designed for complele combustion;
this is accorplished by ensuring high combuslion vone temperafures, sulficiently
long residence times in the combustion zones und operaling with cxeess oxygen.
These are also the same combustion conditions necessary 1o minimize the
lormation of CO. Accordingly, SWRC proposes BACT lor CO emissions from
relinery luel gas / purchased naturad gas fived combustion sources is no additional
contiel, SWRL proposcs that use of geod combustion practices to be accepled as
BACT for CO emissions from the new and modified heaters. Therefore no lurther
control consideralions ave reguired.

Colker Unit Flare

The Coker Unit Flare is a conirol device currently equipped with a FGR system.
Based upon discussions with slate and federal agencies, induslvy contacts, air
poliulion control cquipment vendots and review of the EPA web sile, the usc of
FGR has been identificd as BACT for relinery flares. SWRC proposes that use of
FOR be accepled as BACT for CO emissions from the Coker Unit Flare,
Therefore no further contrel considerations are required.

New Limergency A Comprossor

The now cmerpency air compressor will be installed and operaled to comply with
lhe exhaust cmission standards ol 40 CFR Part 89.112 for Tier {1 engines and
limited i operation fo no more than 300 hesfyr. SWRC proposes (his as BACT
for the emerpency engine and therefore no further control consideralions are
required.

5.1.53 VOO Fraissions

New and Modificd leaters

Based upon discussions with stale and federal ageneies, industry contacts, air
poliution control eguipment vendors and review of the LPA web site, the use of
only gasecus luels and good combustion pruclices has been identified as BACT
lor VOCs for the new wnd modifted heaters.

V(O cmission increases resulting from the new and modificd heaters also reguire
the consideration of a BACT analysis. The heaters wili fire refinery fuel gas
andfor purchased natoral gas'’ (o generate thermal energy necessary o indivectly
heal process fluids. The heaters ave inherently desipned for complele combustion;

1] pote the #1 ITytlropen Plant heater combusts both purchased natuval gas and PSA gas while the /2

Hydrogen Flant beater combusts purchased natural pas, refinery fiel gas, and PSA gas.
11 Note the #1 Tlydrogen Plant heater combusts both purchased nalural gas and PSA pgas while the 2

Hydrogen Plant hieater combusts purchased natural pas, reffncry lucl gas, and P54 gas.
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this is accomplished by cnsuring high combustion zone temperatares, sufliciently
long residenec times in the combustion »oncs and operating wilth excess oxygen,
These are aiso Lhe same combusiion conditions necessary 10 maximixe lhe
destruclion of VOC. Accordingly, SWRC proposes thui use of good combustion
praclices lo be accepted as BACT for VOO emissions from the now and modificd
heaters. Therefore no furthor control considerations arc required.

Coker Unil Flare

The Coker Unit {lare is a contrel deviee currently cquipped with a FGR system.
Bascd upon discussions with statc and federal agencies, industry condacts, air
poliution controd cquipment vendors and review of the EPA web sile, the use of
FGR has been identilied as BACT lor reltnery Haves. SWRC proposes that use of
FGR be accepied us BACT for VOC emissions from the Coker Unit [Mlare.
Therefore no further control considerations arc required.

New Faergency Air Compressor

The new emergency air compressor will be installed and operated to comiply with
the cxhaust cinission standards of 40 CUR Part 89.112 for ‘Iier 1 engines and
fimited in eperation fo no more than 500 hrsfye, SWRE proposes ihis as BACT
for the emergency engine and {herefore no luriher conirol considerations are
reguiired,

New Fugitive Bmission Sources

Assessment of VOC contiels is required only foi the new fugitive cmissions from
the project. Ifugitive cmissions, by definition, arc these cmissions which conld
not reasonably pass through a stack, chimney, vent, or other funclionaliy
cquivaient opening. According to the New Source Review Workshop Manual, il
15 “unreasonable o expect (hatl velalively smull quantities of VOC emissions,
caused by leaking valves at ouiside storage tanks. ..could be capturcd and vented
to a stack.” Thercfore, the only control technclogy for fugitive valves is leak
detection and repair.

The Relinery cuitently controls VOO fugilive component equipment leaks
through a pericdic leak detection and repair (LPAR) program. The approved leak
detection and repair {LDBAR) program is considercd to be the Maxinuun
Achievable Control Technology (MACT) under the Refincry MACT rule. Since
MACY abways equals or exceeds BACT, the LIDAR program is selecied as BACT
at SWREC. 1n addition, regulatory guidance from stales with a preponderance of
ihe nalion’s refineries indicales {he BACT lor lugilive VOC emissions is an
approved leak delection and repair program.
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5.1.54 Ny Emissions

Coker Unit Flare

‘The Coker Unit Flave s a conirol device currently cquipped with a FOR system.
Based upon discussions wilh slate and lederal agencics, industry conlacls, air
polhution control cquipment vendors and review of the EPA web site, the use ol
FGR has been identifiod as BACT for refinery laves, SWRC proposes that usc of
FGR e accepled as BACT for NOx cmissions [rom the Coker Unit Flare,
Therefore no {urlher control considerations are required.

Mew Emergency Air Compressor

The new emergency air compressor will be installed and operated o comply with
the cxhaust emission slandards of 40 CFR Part 89.112 for Tier 17T engines and
fimited in operation to no more than 300 hrsfyr.  Additionally 5WRC will meel
ithe NO, cmission limit requirements of 40 CFR Pari 60 Subpart I for an
emergency slalionary intcrnal combustion engine. SWRC proposes this as BACT
for the emerpgency engine and therefore no further conirol censiderations arc
required.

New and Modified Healers

SWRC is providing an unalysis of (he technical feasibilify and cost effecliveness
ol NQy controls for the new and medilied sowrces associated with this projecl.
The following is s fop-down BACT evaluation (or these sources.

Identilication of Candidate MO+ Control Technologics

The lirst slep in a top-down analysis is to idenfily lhe available control options.
Based upon discussions with state and federal agencies, indusiry conlacts, air
poliution conlrel equipment vendors and rovicw of the TPA web site, (he
following NOy control technologies have been identificd for consideration for (he
new and moedificd heaters. These lechnologies arc alse ranked according to
performance siarting at the most stringent conlvol level,

1. Secleetive Catalytic Reduclion (SCR)
2, Sclective Non-Catalytic Reduction (SNCR)
3. Tillra-Low NQOx Burncrs (ULND)

In kecping with the top-down approach, the basic oporation, technical leasibiliiy,
performance and advantages/disadvamiages of the system that achicves the lowesl
emission ratie will be discussed firsl. 10 proposed as BAUY, the technical
leasibilily amd aszociated impacts of the altermalive conlrols will not be reviewed.
If the lowesl emitling sconario is nof proposed as BACT, each subseguent control
seenario will be evaluaied starling at the next most stringent conlrol level, BACT
will be sclected when a scenatio cannot be dismissed due to lechnological,
environmental, cconomic or energy relaled arguments.
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Economic Impact — Cosl Estimating Procedures
The cost cstimating procedure used to evaluale the economic impact of alicrnative
confrol technologics is described in this section.

When avaitable, actual instalied cost data can be used to develop he Total
Insialied Capital Cost (TICC). If actual costs were not available, vender supplied
budgetary costs could be used.  IF neither i3 available, other cost estimating
techniques ave available, For this anatysis, SWRC based the T1CC for SCR on the
estimation methodologies in {he USEPA’s Air Poliulion Confrol Cost Manuat -
6th Lidition.

Annualized Costs

Lfor this analysis, the annualized costs for capiial equipment ave based upon the
Capital Recovery Cost (CRC) of the equipment. The CRC is the product ol
Capilal Recovery Faclor {CRF} multiplicd by the TICC.

CRC—CRF x TICC

Where; CRF = XX (+X)m-1
X — wmwad inferest rale
= equipment life

Tor all presented options, ihe CRF was based upon a 10 year equipment hife and
an average amnmual interest fraction of .1 which resulls ina CRF ol 0,163,

The total annualized cost is the sum ol the amaalived CRC plus the annual
opcrating costs for the cquipment.

Cost Liffectiveness

The cconomic impact incurred by the use of a polluiion control allemalive is
measured as cost effectivencss.  Cost cffcetivencss is the value cbtained by
dividing the annual lons of pollutant controtled into the annuai cost. ‘This results
in a “dollar per lon” effectiveness value vsed in Lhe cast elfectivencss comparison.

5.054.01  New and Modified Heaters NOx Clonirol Cost Analysis

Comparison of MO, Controf ‘fechnotogics and Application fo Candidate Source

Muos! Stringent Contro] Level

The most stringent {evel of conirel is SCR, as deseribed above Tor alt new
and modificd heaters. EPA documentation states that, where applicable,
Sclective Catalytic Reduction (SCR) offers the highest percent reductions
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of the available NO, reduction tcclmiqucsm. The SCR process involves
the mixing of anhydrous or aqueous ammonia vapor with fluc gas and
prassing ihe mixture through a catalyiic reactor to reduee NOy to Na.
Under optimat conditions, SCR can have a vemoval clficicney greater than
90%, slthough typical reduction elficiencies me less than 0%,

‘The most important factor affceting SCR cfficiency is temperature. SCR
can operate in a fue gas window ranging frems 300 °IF to 110071
according to BEPA liferature”, although the optimum range for SCR fo be
eflective is 625 °F to 700 °F™. Temperatures below the aptimum decrease
catalyst activity and ailow NIIs to slip through; above fhe oplinmum range,
arunonia will oxidize to form additional NO,. SCIR efficiency is also
largcly dependent on the stoichiometric molar ratic of Nili:NO,; variation
nflh?sidcal I:1 ratio to (.5:1 ralio can reduce the removal cfficicney to
%,

Lconontic [mpacts

‘The cost cffcctivencas caleulation for instaliing a SCR unit on the new
atidd modilied heaters was bascel upon LPA's Air Polintion Cost Control
Manyal'®,  This analysis used RPA’s “defanlt” cosi paramcters an
follows the example problem included in Section 2.5 of the manual with
the following exceptions:

e The buseline or uncunivolied NGy emission rale is defined as the
exisling burner, wilh ils estimaied emission rale in ib
NG MM DBiu.

A NO, CEMS was also ineluded in the dircet capital cost.

¢ SCR catalyst cosl of $340/03 was obiained lrom a vendor
supplied cquipment quote for SCIR dnstallation {on lhe Fhaid
Catalytic Cracking Unit located at the SWRE).

s The cosi of performance testing (initial and annual) was ineluded.

Flcaszc rcfor to Appendix I for the cost effectiveness caleuiations. Table
5.1 - 5.6 summarvize the cost cffcctivencss caleniations for the SCR
allernative for all now and modificd heaters

13
4
15
6

Altenative Control Techniques Dogument  NOy Fmissions from Mrocess Heslers (Revised), EPA-433/-
03-034,

FPA-453/R-93-034,

FPA-453/R-93-034 anel Appundix,

A4 53/ 093003

EPFA Air Poltution Cost Controd Manual, 6% ed, EPA 452/83-02-001, Section 4.2,
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Tablc 5.1 Summary of Cost Elleclivenass lor SCR Altcrative — 581 Crude Tinil Heator

Bircct Capital Cost (Equipmeiil Cost) 54,983,538

Taoal Capila! Tnyesiment {T'otal installed Capital Cost) CET.O5040

Indirect Cost {Capital Recovery Cost} $1,141,6065 | per yeor

Drivect Ammngd Cost (Operating Cost) $213,6606 | por year

Tkl Awnual Cost (Capital Recovery Cogt + {}rx,rmmg Cozl) $I 333,331 | per year

NOx abated 0.4 F Lons per Yoar

Cosl Effectivcness 500,483 | per ton NOx abaiel

Tuble 5.2 Summary of Cost Liffectiveness for SCR Aliernative

583 Vacuum Heater

L}i:ccl Capital Cost {Equipment Cost) 5103770
| Tatal Capitat Invesintent (Total inatatled Lapihl Cost} $2,723 441
lincivect Cost (Capital Recovery Cosf) 443,227 | per your
Drizect Annual Cosl (Operating Cosf) BR4318 | per yenr
Total Avrual Cost {Capritat Regoyery Cost + Upcratmg Lost} _____ $I27.545 | por yoar
MOx ghated 5.6 | tons per yem
Cost Effectivengss $93.4804 | per lon NOx nbated

Table 5.3 Summary of Cost Eifectivencss for SCid Alteimative —#1 11D5S Healer

F Direct Capitat Cost (Feuipment Cost) $2,200,600
Total Capital linvestiment {Total Instaltzd Capital Cost) B3 097616 i
| Indivect Cost {Capitad Recovery Cost) 5504123 | por year
Birect Aniual Cost (Operating Coest) $83,630 | puryear
Totat Anayat Cost {Capital Recovery Cost | Operating Cost) B589.758 | peryear
ROxX abated J.7 | toms per yoar
Cosl Effeciivencss 5161,255 | per ton NOx nhatel

"able 5.4 Suremary of Cost Hifectiveness for SCR Al

iernative — Naphtha Spliticr llcater

Dircet Capilst Cost {Liquipment Cost} 51,974,156

| Total Capital Investinent (1etal instalted Capital Cost) 52,778,874

Indirect Cost (Capital Recovery Cosi) $452,249 | peryewr ]
Drirect Annual Cosl {OGperating Cost) B $77.16%9 | pervenr

Total Anenal Cost {Chpital Recovery Cost + (}pcmlmg Lnst} o $520.4108 | per year

WOx ghaisd 5.1 ] tons per year

Cost Effectiveness BEMA2S | per ton NOX abated
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Table 5.5 Summary of Cost Eileclivencss for SCR Altemalive — Hydvocracker [1I5 Tleaier

Mreet Capital Cost (Equipment Cost) _ $1,613,539 )
| Total Capitat investment {i'otal Instalied Capital Cost) 52271209
lndirect Cost (Capital Recovery Cosi) FIGNEIT | per yomr
Thiveed Annieal Cost (Operating Cost) - 65450 | per year ]
Total Anmval Cost {Capital Recovery Cost -+ Opersling Cost) $435.08% | por year
e abated 4.9 | tons per yeusr
Cosf Effectiveness 585,495 | per lon NOx abated

Table 5.6 Summary of Cost Lffectiveness lor SCR Alternative — New BS| Heater

| Direct Capiful Cost (Equipment Cost) £4,706,602 ]
Yotat Capital Investment (Tolat Installed Capital Cost) b2 02,259 |
Tneftroet Cost {Capital Recovery Cost) BIGYST | peryear ]
Direct Annual Cost {Operating Cast) $6B477 | poryear
Terad Ananal Cost (Capital Recavery Cost + Operating Cost) $459.434 | peryear
NOx abated d.4 | otk por year
Cost Effeefivoness $104,594 | per b MOx abated

SWRC considers the cost elfcctivencss of the SCR altornative to be economically
uareasonable.  Therefors, ihe sccond most slringenl contrel level will be
considered,

Sccond Most Stringent Control Level

Scicetive Non-Calalylic Reduction (SNCR)} is considered the second most
stringent contral level. SNCR is similar to SCR with the exception the ammonia
is injecied at a higher temperalure (approximately 1,800°F) and a catalyst bed is
ot used fo lower the activation energy of the reduction reaclion. Typical NOx
reduction elficiencies range from 50% (o 80% depending upon the residence fime
of the amnionia-Nlue gas mixtare in the reaction lemperature window.,

If SNCR is applied io the candidate heafers, ammonia would be injecled botween
e radiant heat fransfer scction and the convective heat transfer seclion.
However, the flue gas lemperature is not uniform agross these flow regimes and
the lemperature continues fo decreasc rapidly through the downsticam heat
exchange »ones. Both the femperature non-uniformity and the lack of residence
fime in the SNCR temperature window inhibit the reaclion efliciency. In
addition, if the lemperature should exceed ihe desired temperatne window, the
arminonia will be oxidized 1o NOy which will be counter-productive.

lecause of the NOy reduction perlormance uncertainty relaling o the use of
SNCR, SWRC discounts SNCR as technologically unsound for application with
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ihe new and modificd heaters. The third most strinpent coniro! level will be
considered nexl.

Tiiid Most Stringent Control Level

Utra-Tow NOy burners arc considered the third most stringent level of conbrod,
These burners employ {ucl and/or air staging, wnd may usc fluc gas recirculation.
Gas recireulation is achieved throush either exlernal routing or infornal
recirculation within the Hume envelope. Multiple combusiion zones within the
lame vone arc cmployed. One lypically operates under a fuel-rich condilion and
ihe olher under a fuck-lean condition. The two zones are then mixed in a final
burnoul »one with low overall excess air to achicve NOy reduction. Dhue to (he
use of fuel slaging, air staging and flue gas recirculation, the burner flame
cnvelope is significantly targer than for conventionul burners.

SWRC utilizes Ullva-Low NOx burncrs in all of the modified heaters and also
proposes to utilize Ultra-Low NOx burners in the new BST Heater. “Thus, SWRC
is proposing the use of Ulira-Low NOx burners as BACT for NOx emissions from
the new and modificd heaters.

5.1.6 WAQS&R Chapter 6, Sectton 2{c){vi); (Measurement of Lmissions)

The refinery has provisions for measwing IILS concenlration in the refincry fuel
pas which is fired in the new and cxisting heaters and boilers, The HzS monitor
was instalicd, certified and is mainlained in accordance with Chapier 5, Scetion 2
of the WAQS&R. No new additional emissions monitoring is requited for ihis
projecl.

5.1.7 WAQS&R Chapter 6, Section 2{c)(vii}: (Achievement of Performance
Speeified in P'ermit Applieation)

SWRC intends to comply with the performance speeified in this application,

518 WAQS&R Chapfer 6, Scetivn 2{e)(viii): {Ambient Air Quality
Standard Tmpact on Swrrounding States)

As presented in Section 5.1.2, the facility will not adversely impact the WAAGS.
Becanse the nel emission increases resulting fiom this project arc smail and the
Facilily is located close Lo Lhe cenfer of the state, the impact on surrounding statcs
is considered minimal.

52 WAQS&R Chapter 6, Section 2(d): Use of Dispession Techniques

No dispersion techniques ot slack heights exceeding good engineering practice were used
in the air dispersion modeling {Will be provided under separate cover),
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5.3 WAQS&R Chapter 4, Seetien 3: Operating Permits

SWRC will submit te thc Division a revision ol its oporating permit applicaiton
incorporating provisions of this project within lwelve months of commencing eperalion
of the BST Unil and associated modHications.

5.4 WAQSELR Chapter 6, Scction 4: Prevention of SignHicant Deterioration

This seclion of the permit application addiesses Prevention of Sipnificant Deteriovalion
(PSD) permitling requircments.

T'er WAQS&R Chapter 6, Scction 4, a petrolewm velinery is a named facility. Because
SWRC las ihe polential to emit repulated air pollutants in cxcess of 100 TPY, it is
defined as a “Major Stalionary Source”.  'Iic facilily is also localed in a PSP (ic.
attainment) area for all pollulanis, 1 a proposed incicase in emissions lrom conslruction
of a new source or medificalion of’ an exisling source cxceeds & PRI} significance
threshold, a PSL analysis is required.

For the initial test for PSD applicabilily, (he cmission increases fiom the project are
compated (o the PSD sipaificance thresholds for each pollutant. Lmission decreases are
not evaluated at ihis stage. If the increase associated with ihe project is below the PSD
significance thresheld for a pollutant, PSD docs not apply for that pollutant and no
further analysis is required. If the PSD (hreshold is exceeded for one or more poliutants,
the applicant may conduct a “neiting wnalysis,” which accounts for facility-wide emission
increases and decrcases of that pollutant over the five year contemporancous period.

Table 5.7 presents the cmission increases lrom new, modified, and non-modified sowrces
associaded with the Crode Gil Optimization Tooject, This table is a summary of the
cmissions informalion presented in the Tables of Seclion 4, Table 5.7 aise comparcs the
cinission increases o the PSD significance levels.

Tuble 3.7 Project Emissions and PSD Signilicance Test

M. Py NOy LVOC
sions | Bmissions |} Fnnissions sissions | Emissions | Frnissions.
_ _ . ey ey
Toiul Mew and Madified Sources 2379 510
Todsih Mun-Modified Sowrces (273 134
Totsl Project Hmdssions 3652 b3.0
PS13 Significance Level 25 15 kD : 40 4} 100 A0
Fxceed PSP Signiffeance Lovel? NG N ML) YLES YES YES YE4

Papz 63

SOLVAY2016_1.2_004609




Sincdair Wyaning Refining Conpdcy

Cloepdis O Orptieceieadies Project

Trensmitial of Constriction Teniit Apglicaioe
Ccicher T, 261, rov., [

As shown, the net emissions increases for PM/PMoPM; s sre less than the reapective
PSD significance levels. Therefore, P81 does not apply for these poliulants and a notting
analysis is not roguired. The net emissions increases for SOy, NOy, CO, anel VOU© are
greater than (he respective PSD signilicance levels, PS13 reguiations allow the use ol a
nelfing analysis to determine if a “significant net emission increase”™ will occur as a result
of a project. SWRC has performod the netting analysis in acconrdance with procedures
speeificd in the PSD rules, A six-step procedure is used for determining the net
emissions change and is smmnarized befow.

L. Emission Increases ¥From the Proposcd Project - Theterming the emission
increases lrom the proposed projeet. If increascs are signilicant, proceed;
if not, the project is not subject (o P81 review.,

2. Contemporansous Period - Delermine the beginning and ending dates of
the contemporaneons period as it relales to the proposced project.

3. Lmissions Increases wnd Decreases - During the Contemporaneous Period
- Detcrmine which emissions unifs af the tacility cxperienced (or will
experience, including any proposed decreases resufling from the proposed
projecty a creditable incrcase or decresse in emissions duwing the
contenporanecus period.

4. Crediluble FEmissions Changes - Determine which confemporancous
cmissions changes are creditable.

5. Amount of the Emissions Inercase and Dlecrease - Delermine, oh a
pollutant-by-pollulan{ basis, the amount of cach contemporaneous and
ereditable emissions increuse and decrease.

6. PED Review - Sum sl contemporancous and creditable increases and
deercascs with the emissions changes (rom the proposed preject lo
determine i a sipnificant net emissions ncrease will occur.

In order Lo perlorm a petting analysis, the conlemporaneous periods must be determined.
‘The term "conlemporancons period” is defined in (he PSD vegulation as the period that
inchudes the five (5) years prior to injiiating construction on & proposed modilication, and
the period between the initiation of construction and the initiation of eperation of the new
or allered couipment. The eslimaled date Tor initiating the Crude Oil Opiimization
Projec! is June 1, 2012, Vor puipeses ol contemporancous period definition, the imital
operalion is scheduled for June I, 2012, Therelore, the contemporancous period for this
project runs from June 3, 2007 through June 1, 2012,

Conlemporancous and creditable emissions increases inchuded in the PSD netilng
anatysis ure based on cwrent facility permits. The loliowing table summarizes the
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contemporancous and creditable emissions increasc/decrease included in ihe project PSD
nelfing analysis. Dctailed emissions esiimales and netting analysis are provided in

Appendix H,

Table 5.8 Projoct Limissions and PRI Signilicance Netting Analysis

TPY

213 3052 64 &

Total Fioject Emissions 825

Conlempurangous Hiisstons 21.8 13.7 176 6.5
Total Met Emigsions 104.2 272 482 8 129.3
(i1 Si;%rniﬁ::ancc Lovel 40 40 100 A0
Exceed PSE Significsace Leyel? YES YES YES YES

As shown in {he provious tablc the Crude Gil Oplimization Project triggers PSD
significance for 8{3;, NOy, CO, and YOC. Therefore, & full PSD review is required for
these pollutants us a resull of the modifications proposed in this plan approval. The PSD
rovicw requirements are summarized below:

«  Apply Best Avatlable Contral Technolopy (BACT} for regulaled poilutants
craiticd abave PSD theesholds fbr all emissions units (see previous discussion
in Scetion 5.1.5 of this reporl);

+ Asscss the ambient impaci of emissions through the use of dispersion
modcling {Te be provided under separale cover); and

s Conduct additional Impac{ assessmonts that analyze impairment lo visibilily,
soils, and vegetation as a vesult of the modification, as well as impacls on
Class | arcas (Lo be provided under separale cover).

55 WAQS&I Chapter 6, Scetion 5; Perinit Requirements for Constraction and

Modification of NESHAP Sources

‘The informalion required in Chapter 6, Scetion S{a)(iiD{ AN} is provided below:

Pavagraphs (1) theough (3):

WDEQ/AQD forms).

Pavagraph {4): The rclevant standard is:

» 40 CIFRt 63 Subpart DDDDD (see Scction 8.1.1 of the permil

application)

See Seclion 2 of the permit application (Le.

e 40 CFR 63 Subparl CC {scc Scciion 8.1.2 of the permil applicalion)
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Paragraph {5 the cxpected commencement date of construction/modification
of this projeci is January 2012,

Paragraph (6): The cxpected conslructionfmadilication completion dates for the
sourees in (his project arc:

581 Crude Unit 1eater: June 2082
583 Vacuum Unit Heator: June 2012
#1 HDS Heater: June 2012

MNauphiha Spliticr Heater: June 2012
Hydiocracker Heater H3: Junc 2012
BSI Heater: Jung 2013

B3I Produci Tank: Junc 2013

e & b o H & 9

Parapraph (7): The andicipated initial start-uip dates of these sources in this
projoct are:

581 Crude Unif Heater: Junc 2012
583 Vacuum Unit Ifcafer: June 2012
#1 IIDS Tleater: Junc 2042

Naphtha Splitter [Teaier: June 2012
TIydrocracker Heater [15: June 2012
BSI Ieater: July 2013

RS Product Tanik: July 2013

® 0 3 B & 08 »

Paragraph (8): The types and cstimated quaniity of HAPs emiticd by the sources
is provided in Appendix GG of the permit application.

New Source Performance Standards: WAQS&R Chapter 5, Scetion 2

Chapter 5, Seclion 2 of the WAQS&R addresses perlormance standards for affected
facilitics which commenced construction, reeonstruclion or modilication after the
applicability datc of the standard, The Applicability and non-applicability of these
slandavds as relating to this project uve discussed in this scetion.

New Source Pevformance Standards Applicable o this Project

6.1.1 WAQS&R Chapter 5, Seetien 2 — 48 CI'R 60, Sabpart Kb: Standards
of Performance for Volatile Organic Liguid Storage Vessels {Including
Petroleum Lignid Storage Vessels) for Which Construction, Reconstruction
or Modification Commenced After July 23, 1984

‘The new storage lank will be subject to this rule because it will have a capacity
greater than 151 cubic metors (949 bbl) and will store volatile organic liquid
(VOL) with & vapor pressure greater than 5.2 kilopascals (kPaj (0.75 pounds per
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square inch (psi) but less than 76.6 kPa (1.1 psi}. ‘The tank will be larger than
1,589.874 cubic meters (10,000 bbb, so the exemption at 40 CIR 60.110b(d){4)
ior vessels used for petrelenm prior to custody {vamsier does not apply.

Tiwe now tank will comply with the requivements of Subpart Kb by the use of an
exlernal floating roof tank that meets the requivements of Section 60.112b(a)(2).
All other exisiing lanks currently subjoet to Subpart Kb will continue to mect the
requirements ol 40 CFR 60, Subpart Kb.

6.1.2 WAQS&R Chapter 5, Scetion 2 — 48 CFR 60, Subpart Ja: Standards
af Performance for Petroleum Refinerics

Fuel Gag Combnstion Dgvices

This regulalion is applicable to fucl pas combustion devices which commeneed
construetion, modificalion or relocation after May 14, 2007, Therefore, the new
and modified heaters and Coker Flare are required to meet the ILS provisions of
this Subpart {scc Section 5.1.5.1). Nue that the # 2 Hydrogen Plant, 383 Vacuunt
Healer, and the #11, #12, #13, and #14 Boilers are also required to mect the NSPS
Ju standard.  All other fuel pas combustion devices at the refinery are required to
meet the [uel gas combustion device standards of WAQRS&R Chapter 5, Scction 2
— 40 CTR 6D, Subparl J: Standards of Performance for Petrolenm Refineries,

653 WAQS&ER Chapter 5, Scetion 2 — 48 CFR 60 Snbpart IHI: Stardards
of Performance for Stationary Compresston Ignition Iniernal Combustion
Eagines

The new FEmergency A Compressor will be subject to the requirements for
cmcrpency stationury internal combustion engines under this subpart.

654 WAQS&ER Chapter 5, Scetion 2 — 48 CER 60, Subpart GGGa:
Standavds of Performance for Eguipment Leaks of VOC in Petroleum
Refinervies for which Constraction, Reconstraction, er Maodification
Commenced After November 7, 2006

All new piping componenis in existing units will be included in {he relinery’s
LDAR program. All piping components in the new BSI Unit associated with this
projeel will be subject to Subpid GGGa, and will be included in the refinery’s
IDAR program.

615 WAQSER Chapter 5, Section 2 — 40 CER 6f}, Subpart QOO
Standards of Perfirmance for VOUC Emissions from Pefrodeum Refinery
Wastewater Systems

The project may require the instailation ol new drains, but will not nvelve any
other medifications te the wastewaler sysiem. Wastewater from the pew BSI Unil
will drain to the refincry’s cxisting wastewater treatment systemt. ‘The new drains
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will he incorporated info ihe refinery’s existing QQQ and BWON conpliance
managemenl systems,

6.2  New Sowrce Performance Stxndarvds Not Applicuble to this Project

6.2.1 WAQS&R Chapter 5, Scefion 2 — 40 CFR 68 Subpart Pe: Standards
of Performance for Spaall Tndustrind-Clomamerciab-Iasiitutional Steqm
Generating Units

There are no stcam genciating units in this source category assoviated with this
mrajeet. The new and modificd heaters arc proecss heaters as delined in his
subpart, and therelore the reguirements of Subpart Db do not apply.

6.2.2 WAQS&R Chapter 5, Scetion 2 — 40 CFR 68 Subpart Db: Standards
of Performanee for Industrial-Commercini-Institutionnl Steam Generating
Units

There are no new, reconstructed, or modificd sources in this source caiegory
ussoctaled with this Projeci. Althongh several of the boilers at the refinery are in
this category, no boilers will be modilied or reconstiseted. ‘The #1 and #2
Iydrogen Plait heaters are process heaters, nol sleam generating units, and will
also not be modificd or reconstructed as part of the project.

6.2.3 WAQS&R Chapter 5, Section 2 — 4 CFR 60 Sabpart J: Standurds of
Performance for Petrolewm Relineries and 48 CI'R 60 Subpart Ja:
Standards of Performanee for Petrideam Refineries

As noted above, the fuel gas combustion devices assoviated with the Crade Ol
Urptimization Project will be subject to the relevant sections of Subparts J and Ja.
The odher provisions of these subparts do not apply, as described below.,

Feey
There are no new or modified FCCUs associated with this project.

Claus Sulfur Recovery Plant (SRF)

There are no new or modified SRPs associated with this project. The existing
SRPs at the rebinery sre subject {o 40 CFR 60 Subpart J and are affecied sources
per 40 CEFRR 63 Subpard UUU {i.e. Relinery MACT 2).

6.2.4 WAQS&R Chapter 3, Scetion 2 — 40 CFR 6 Subpart 1: Standards of
Performance for {lot Mix Asphalt Facilitics

SWRC does not mamifacture hot mix asphalt by heating and drying agpregale and
mixing with asphali coments per this standard. SWRC only manifactures asphait
cemenls. Therefore, SWRC is nol an affceefed source under 40 CFR 60 Subpart 1.
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6.2.5 WAQSE&R Chapfer 5, Scetion 2 — 40 CFR 60 Subpart GG: Standurds
of Performmance for Stationary Gas Tarhines

Thore are no stationary gas turbines assovciated with this projeet.

62,6 WAQS&R Chapter 5, Scefion 2 — 40 CITR 60 Subparf LU: Standards
of Performance for Asphalt Processing and Asphalt Roofing Manufacture

SWRL does nod process asphalt or manufacture asphalt roofing materials per this
standard.

6.2.7 WAQS&R Chapter 5, Scefion 2 — 40 CFR 60 Snbpart XX: Standardds
af Performance for Bullk Gasoline Torminuls

This project docs not have any XX sources assovialed with il Note Subpart XX
is noi direcily applicable to SWRC. Howcever, cerfain provisions ol 40 CFR 60
Subpat XX are incorporaied by relerenec via SWRC's applicability to 40 CFR 63
Subpait CC.

2.8 WAQS&R Chapter 5, Scetion 2 — 40 CFR 60 Subpart HI: Standards
of Peytormance for Volatite Organie Compouni (YOO} Emissinns From the
Synthetic Ovganie Chemteal Manufacturing Industry (SOCMI Aiv
Oxidization Processes)

‘There are no processes regulated by {his standavd associated with this project.

6.2.9 WAQS&LR Chapter 5, Seetion 2 — 400 CFR 60 Subpart KKIK:
Standards of Perforinance for Equipment Leaks of VOO From Onshore
Natural Gas Processing Plands

There are no processes regulated by this standard associated with this projecl.

6.2.40 WADSER Chapter §, Scetion 2 — 40 CFR 61} Subpart LLL:
Standards of Performance for Onshore Natural Gas Processing: 80,
fLmissions

FEyuipment associaled with this project only process refinery fust gas nol natural
gas per the delinition in this rule. “Thercfore, the provisions of this rule do nol
apply to this project.

6.2.11 WAQSE&R Chapter 3, Seetion 2 — 40 CFR 6l Subpart NNN:
Standards of Performance for Vokatile Organic Compounit (VOC} Kinissiens
rom the Synthefic Grganic Chemical Manufacturing Industey (SOOCMI)
Thstillation Operations

There are no processes regulaled by this standard associated with this project.
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6.2.12 WAQS&R Chapter 5, Section 2 — 40 CFR 68 Subpart RRR:
Standards of P'erformance for Vobatile Ovganic Compount Fmissions From
the Syathetic Organie Chomieal Manufacturing Industey (SOCMI} Reactor
Processes

There ate no SOCMI reactor processes associated with fhis project. ‘Theretore,
the provisions ol this refe do not apply fo this projcct.

0.2.13 WAQSER Chapter 5, Scction 2 — ) CFR GIL18(b): General Controd
Device Requirements (Flares)

‘T'here are no sources regulated by this standard associated with this project.

6.2.14 WAQS&R Chapter 5, Section 2 — 40 CFR 60, Subpart GGG:
Standards of Performance for Equipment Lealks of VOC in Petroleum
Refinerics

The BSI Unit will conmience conslruction alier Novenmber 7, 2006, Therefore the
new BSI Unit fugitive components will be subject to NSPS GGGa. The new
fugitive ocmission components in cxisting units will not trigger NSDS
reconsiruction thresholds and will not be subject to NSPS GGGa.

70 4} CFR 61 (NESHAT)

This scction addresscs the naficnal cmissions standards for hazardous ab
podlutants, The applicability and non-applicability of these standards as relating
to fhis project are discussed in this seclion,

7.1 NESIHAT Standards Applicable fo this Project

7.1.1 40 CER 61 Subpavt M: Nationa] Emission Standards for Asbestos

This project may involve the removat ol asbesios, therelore Lhe provisions of this
standard apply to SWRC. SWRC has ai ongoing program lo manage ashesios in
accorclance with this standard.

7.1.2 40 CFR 61 Subpart FF: National 1mission Standards for Benzene
Waste Operativas (RWON)

The provisions of this starclard apply o SWRC, Stremns (rom the new unil and
associated medifications will be analyzed and included in the Relinery’s BWON
program as applicable.
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NIESHAP Standards Not Applicable to this Project

721 40 CER 61 Sabpart J: National Frnission Standards for Equipient
Leaks (Fngifive Kmission Sources) of Benzene

The provisions of this subpart arc not applicable because there are no streams in
benvene service associated with this project.

7.2.2 40 CFR 6 Subpart V: National Fmission Standards for Lgaipment
Leaks (IFupitive Emisston Sources}

The provisions of this subpart are not applicable becavse there are no streams in
VHADP service associated with this project.

7.2.3 46 CFR 61 Subpart Y: National Emission S{andards for Benzene
Emissions from Benzene Storage Vessels

The provisions of this subparl are nol applicable beecause there arc no benzene
storage veascls assoeciated with this projecl.

7.2.4 40 CHR 61 Subpart B13: National Emission Standavds for Benzene
Emissions from Benzene T'ranster Operations

The provisiens of tius subparl are nol applicable beeause there are no benzene
transfor operations associated with this project,

40 CFR 63 (MACT) WAQS&R Chapter 5, Seetion 3

Chapter 5, Seclion 3 of lhe WAQS&R addresses the national cinisstons standards for
hazardous air pollutants for alfecled {acilibes. The applicability and non-applicability of
these standards as relating to this project are discussed in this section,

MACT Standards Applicable fo this Project

#.1.1 40 CFR 63 Subpart DDDDD - Nationat Fmission Standards for
Hazardous Air Peliutanis for Industrial, Commercial, and Institutional
Boiters and Peocess Heaters

40 CFR 63 Subpart DD (Healer / Boiler MACT) is applicable to SWRC. On
Tunc 14, 2007, EPA vacated the Heslew/RBoilor MACT vule. Howoever, the State of
Wycming adopted this rule by reference inlo the WAQS&ER. Additionally, the
HPA las sinec re-published and then delayed proposed new regulations lor this
Subpart. Therefore, this rule is applicable to the rew and modilied heaters al the
stale fevel, and the hivdrogen plants and boilers are alrcady subject to this subpart,
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8.1.2 WAQS&R Chaptler 5, Section 3 - 40 CER 63 Subpart CC - National
Emission Standarvds for Hazardous Air Pollutanis From Pefrofeain
Refineries

The storage vessel, equipmend leak, miscellaneous process veni, gasoling loading
rack and wastewater provisions ol 40 CFR 63 Subpari CC wre applicable fo
SWRLE.

mome new lugitive components nway be subject fo the reguirementls of Subparl
L. These compaoncnts will be incorporated into the refinery’s LDAR progran.

Wastewater streaims associated with the project may also be subject to the Svbpart
CC standards.  As applicable, these streams will comply with the applicable
requircments of 40 CIR Part 60, Subpart QO(} and 40 CI'R Part 61, Subpant 117,

The new BSE Product Tank will be a Group 1 sforage vesscl subjoct to the
requircinents of Subpart CC. The tank will be designed to comply with the
requirements of 40 CER Part 63 Subparl 0, incorporated by relerence.

There will be no new miscellancous process vents associated with the proposed
project,

£.1.3 WAQSER Chapter 5, Scction 3 — 40 CFRR 63 Sabpart Z5757 -
National IYnissions Standards for ifazardous Air Pallutants for Stationary
Reciprocating Internal Combustion Engines

A new or reconstrucied emergency or limited use stationary RICH with a sile
raling of less than or equal to 500 brake HP located al a major source of HAP
emissions nmust meet the requirements of this parl by meethy the requirenents of
40} CFR Part 60 Subpart IIII for compression ignition engines. As previously
identificd, the New Limerpency Air Compressor will comply with the applicable
provisions of 40 CFR Part 60 Subpart il for cmergeney stationary inlernal
combuystion engines, No {urther requirements apply for such engines under this
pad.

8.1.4 WAQSE&R Chapter 5, Sectton 3 40 CTFR 63 Subpart GGGGE -
Matiornal Kainission Séardards for [azardous Air Polluianis: Site
Remediation

40 CFR 63 Subpart GGOGG (Sile Remediation MACTY is applicable 1o the
refinery because sile rvemediation is conducled,  There s a polential Tor
conlamingted scils to be excavaled in conjunclion with this project but ihese
Acfivities are expected to be exempt from this subpart because 40 CTR
63.7881(0X3Y cxcmpts  sitc  remediation performed wnder a Resource
Conscrvation and Recovery Aet (RCRA) cotrective action. SWRC will follow
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applicable requiremients of the Sile Remediation MACT for any remediation
associated with this project thal 1s not perforimed under a RCRA correetive action.

8.2 MACT Standards Not Applicable to this Project

8.2.0 WAQS&R Chapter 3, Section 3 — 40 CER 63 Subpart I - National
Lmission Standards for Grganic Hazardous Air Pollutanis From the
Syuthetie Organie Chemical Manulactaring Induséry

40 CFR 63 Subpand Fis nol applicable io SWRC,

8.2.2 WAQSELR Chapier 5, Scetion 3 — 48 CFR 63 Subpart G - Nationak
Emission Standards for Organic ITazavdous Air PoHutants From the
Synthefic Organic Chemical Manufacturing Industvy for Process Vents,
Storage Vessels, Transfer Operations, and Wastewsnter

40 CFR 03 Subparl G s not directly applicable lo project.  However portions of
40 CFR 63 Subpart G, as incorporaled by relerence via 40 CFR 63 Subparl CC,
are applicable fo SWRC.

8.2.3 WAQS&R Chapfer 3, Section 3 — 4 CIR 63 Subpart IT - National
iimizssion Standards for Organic Hazardous Air Pollutants for Kguipment
Leaky

40 CFR. 63 Subpart IT is not applicuble Lo this preject, Equipmend leak provisions
for this project and SWRC are incorporated by NSPS and MACT Subparl CC.

8.24 WAQS&R Chapter 5, Section 3 — 40 CEFR 63 Snbpart (3 - National
Emission Standards lor Hazardous Air Paluiands for Industrial Process
Cooling Towers

40 CFR 03 Subpart Q is nol appheuble (o the SWRC because SWRO does nol use
chiromium based water treatment chemicals.

825 WAQS&R Chapter 5, Section 3 — 486 CTR 63 Subpart B - Natiocnai
Emission Standards for Gaseline Distribation Facilities (Buik Gasoline
Terminaks and Pipeiine Breakeut Siations)

40 CFR 63 Subpart R 1s nol directly applicable (o this project, However portions
of 40 CTR 63 Subpart R, as incorperated by relerence via 40 CFR 63 Subpuni CC,
arc applicable fo SWRC.
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8.2.6 40 CFR 63 Subpart LLLLL - National Emission Standards for
Hazaerdous Air Pollutants: Asphait Processing smd Asphalt Roofing
Masufucturing

40 CFR 63 Subpart LLLLL {Asphall Proccssing MACT) is not applicable o
SWRC because this [acilily is not engaged in the preparation of asphalt flux as
defined in 48 CFR 63.8698.

.27 WAQS&R Chapter 5, Seefion 3 — 40 CFIR 63 Subpart UL - Nafional
Fmigsion Standards tor Hazardous Aiv Pollutants for Petrodeum Refinerics:
Catabytic Cracking Units, Catalyfic Reforming Units, and Sulfur Recovery
Units

The FOCU repenerator vent, calalytic reforming unil venl and sultir recovery usit
vent provisions of 40 CI'R 63 Subpart UUU ave cunently applicable 1o SWRC,
There are no new affected Subpart UG sources associaled with this projec,

8.2.8 WAQS&R Chapter 5, Section 3 — 40 CIR 63 Subpart EEEE -
National Fomission Standards for Hazardous Air PoHutants: Organic Liquids
bistribution (Nop-Gasiding)

There are no Orpanic Liguid Distribution alfecled sources at SWRC or associated
with this project. Therefore 40 CI'R 63 Subpart EEEE is not applicable o
SWRC,

2.0 48 CTFR 64 - Compliance Assurance Monitoring (CAM) for Major Stationary
Sources

This project has no CAM applicable sourecs associated with it.
1.0 40 CFR 68 - Chemical Aceident Prevention Provisions

The chemical accident prevenfion provisions are applicable lo SWRC, SWRO will
include any necessary changes to its Risk Management Plan (RMP) in comjunction with
this project.

11,0 40 CFR 82 — Protection of Stratospheric Guone

The pravisions of 40 CIR 82 arc applicable to SWRC. SWRC uses licensed contraciors
o perlinm mainlenance on cquipment with Ozone depleting substances in accordance
with this slandand.
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Appendix A
502 Emissions Calculations

Fuel as Fired Heaters:

Elnclat Whyoseng Rafining Coanpany

Cruda Gil Qptirmizatios Hiajest

Teansmittal of Consbucian Pemelt Application

Geetobar 10, 201, rov. O

ppeny = H23 content of purchased ratwrsl gas

Hufsel = Extimated Fuel Gas Heal Conkent (HHEW)

Bluiecl = Estimeted Fleel (5as Heal Cantent (HEHY)

AssLEme {rat. gas): 4
1000 Giufacl = Mataral Gas Hest Coslant
Asaome (J gl gas: 182 ppiny = HZS conbad of fuet gas {3-he)
11643
Aznsume {Ja feel gas): i) ppmy = HES content of fusl nas (antel)
1168
Agsne (PFSA gas) 31 pprey = H2S contont of PSA gas
240G Baefzel = PSA Gas Heak Contarnil
Catculation: 532 Emisslons = _Blethr) x (soff 160 Blu) x ppmy H2SHTO0EE0E » {04 th SOZNITI.6 6D mol)
B0 (Froposnd)
Qe atinG Ermission Fiting Hate
Eleit Souece {BEMBIERTIE) ibhr TPy
Coher Coker Healer 1450 34 55
B5E B8l Healer 0.0 4 1.8
#2 HZ Plant #2 H2 Manl Healee ZBE.0 1.3 5.4
581 Grude Elvil G681 Grude Hoaler bk IH 5.5 8.0
593 Vacuuem Unll 583 Vacuum Heater 4.2 158 2.5
Hydrocracker Heater H14H2Z kXL 0.9 1.5
Heatar H3 850 1.3 2t
Heater Hé 57.0 1.3 2.2
Heater Hb 445 1.1 1.7
TBO FGOU T80 FLG Healey BD 104 {.2 (4
T FCC b leaker H2 3.4 {.5 oy
#1 HDS #1HDS Healer 324 0.8 1.3
781 Reformer MNaghitha Solliar  inater 46.3 1.1 1.8
i L Heater 24.0 & 0a
#1 Reformer Heater 44 B 1 1.7
#2 Rafonmar Heatar 74.8 1.6 R
#3 Feformer Heater 23.4 0.5 0.4
Stabilizer Heater 114 03 X
#4 DS H2 Heater (25-HT-101) 220 0.5 .4
H2 [ feater §25-HT-102) 24.0 05 {9
Cokay Coker Lnil flane 1000 24 A8
#1 H2 Plant #f H2 Plant Heale: 2880 0.1 b
Asphall Loading Asphalt {ieator #1 8.0 0.2 0.3
¥2HDS Charge Hesler ZRD 0.7 i1
¥IHOS Charge Hoator 13.0 Q. 0.7
Todal 283 1]
A1
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SRE

Combloed Emlsslons from #1, #2 and #3 TGTU Pentl Me-1381AZ

2850 pprn S0 (dry, 0% 03, NSPS Subparl J

Easis: 32 2 Hvhr SO2 emissions
C-alcubation: f4.8 TPY 302 emissions
502 (Pioposd)
Qperating EHssiemn
Lnit Source Ehafter TEY
.2 RIHL BRY #1405 TOTU anz /4.5
FoCU
Basiz 248 ppan 502 {dry, 0% OF, annuat averagel
0.0 pom 3O {dry, 0% 02, -0y average)
SO32 (Peopased)
Cparabing Emslaston
i nilé e tHphe TPY
7a0 FCCl 7B0O FCOU Regeneratar 26.5 578
LOLR

SO2 increase from Lighl O Loading Rack / Flare

Ermissions are demitimis - only sweetened fiels ana dispansed

Wew Emergency Air Comprassar

Hours of operalion:

506 hrsfyear
208 daysfyear

502
8,353 thfHP-hr
SO0 ppre 5 In #2 Dieget
Catcukation: 502 Emissions = {_ BHPYx{_ b/HP-hr} x (S00M1000000} « {54 b 502132 b5}
Engina 502
Oparating Emissign Power
Linik SoUrce (BHP) ththr TRY

Bailerhouse Naw Emergency Air Comprassar 400 0.1 ={].1

Male: 1 Emission fackors from: 40 CFR Parl 889,112 for Tier B enginas

A2
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Koy Fiealass with Low BOx Surmers:

Appendlx B
MOx Emisslons Caiculations

Sinclai vWyarning Redinang Carngzny

Gz Ol pirdzaton Project

Teansmikal of Constreciion Pemii Application
Qotober 10, 2011, sav.

BCHR Padogmanc

([Emizsion Facter | £.00 Fib NGl St |f Hanss peduetion IETE )
Evisling Higbors witie Eow MO Bueacrs: Exrslivgg WADSER Gas Pired Heatars
(= mission Factor | 0030 kb NOwh M Bl || Ernlssinn Factor 023 [ibNOxmm 8t ||
H2 Planik wiith Lo WO Buerais: BAD-G76 MO Facind
{lienlssion Factor ; 0,055 Fiy NOwhns Bl || Peroisskon Faclor [ 004 [onowmm e ]|
SAL ncinezabar Efmissions Fackor ) New VWAQSER Gas Fited | loakors
llemission Factor | $.07 T wGohans B || Bemisstontacter [ 020 foNComMMSk ||
.A.P - 42 Emission Faciog far Cat Ox HE: Einil Healers
HlEmsslon Factoe T 0,098 b e s | FEmssonFaclor | 007 b NOwMM Bla §f
AR - A2 Emission Facior for Flaras {Tabba 12.5-1} i Coker Healer Factor .
HEnussion Facine I .08 i oM Bl ]| Bensssionbactor ] 0033 fib NOWMM Bis |
Calcukation; MNQx Emizziong = A3 ke i NECVIMBIEL)
MO (Pagposed)
Dperating Emissian Fliing fate Emisslon Facior
et Source BAELWh} Il MO Bl ibehr TPY
Cokar Coker Heatar P 4a G032 4.8 21.
BS! 85| Haatar G G038 1.0 &.8
#2 HZ Plant #2 H2 Flant Heater 288.0 03100 24 126
581 Criede Unit 8% Crude Henater 233.0 003 7.0 a8
583 Yacuwm Ui 533 Vacuum Heatar 64.2 003 1.4 8.4
Hydsopescher Heatgr HiH2 3810 [+ 034 13 5.8
Floyatar H3 a6.0 0 {135 20 [ X3]
Fieater Ha 510 0035 2.0 8.7
Heater HS 449 1035 1.5 6.9
T80 FCCU 783 FCC Healer B3 G0 .23 2.3 014
T80 FLC Heater H2 19.4 023k 4.5 19.5
#1 BDS #1HDS Healer 334 0035 12 b1
P et Relormer Neghtha Spiilier Heatas 454 0,035 1.6 7.1
& EF Huaatar 4.0 0035 0.8 BN |
#1 Ralarmee {nates Ad.5 0035 1.6 6.8
B2 Refonmes Heatsr hE 0.075 2.6 115
#3 Reformer Heater 224 0035 0.5 3.4
Stabilizer Heater 11. a.4a38 0.4 1.7
4 HDS H2 Hepter 25-HT-801} 2240 Q935 0.8 3.4
HZ Heater (25-HT-102} 4.0 0,038 0.8 3.7
Coker Cokay Lt Bare 000 0.500 6.5 28.8
#1 H2Z Prand #1182 Plant Heater 2860 0.685 18.7 520
Asprizit Eoarkng Aaphalt Haater #1 an i 0,230 1.8 8.1
#2 1H0E Chaege Heater 280 0035 1.0 43
B3 HDS Chaegn Hiaaber 13,0 0025 %3] 2.8
[rotal 4.4 R
B-1
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B8RP

CoombEngd Smnissions from #1, §2 and #3 TGTEH Penmit M-138142
Basis: 35,2 BM Biuwhr
G.OF i NOx M Blu
Eraleation: Isie MK = £:30.4 MM B % (007 S SN Bl
N (Propased)
Dpearating Frtigzion
Linié Sowurca Iewhr EPY
[t ez e 208 w202 1,43 84 TGTU a1 82
FOCU
Basis: 41,0 pamy MOw {diy, % 02, annual average}
H0.0 pory MO {dry, 0% O2, 7-day average)
MOy {Froposed)
Operaling Emissizn
Linit Houige flpfhe TP |
TRGLCCL 750 FLGU Regenerato 0.5 86.5 1
L3R
MO increase froem Light O Loading Rack f Fiana
Bazis:
Facilily Throughput: M
Gasofine SO0
Emissian Factor 4.0 g NChe Sourge: Jokn Zink astimate

Emission Fachor 00234 B NOxE gal Sgurce: Jokn Zink esfimate
Ao Heal refeass from the cormbistion of distitizie fuet oif i deminimis
Cailoulation: MOx Grissions = {___ galfhrll B B Onfit gaf}
WO
Choerating Emission
Linit Source [z TRY
(Light Cit Loading Loading Rack Flara R 0.8
Mew Emergancy Air Comprassaer
Hours of oparaticn: &0 hesiyear
20.8 daysiyear
MNOx
Calculation: MOx Emissions ={__ BHPpe{__ ofBHP)
Ergpiree Emission Faclor WO
Operating Emisgton Power (fBHP-hr}
Uini Saurce (BHP) fMods: 1) ikMr TEY
Mew Emergency Air
Boiigrhpuse Comoteasod 4] a0 265 066 |
Maka: 1 Emission factors from 40 CFR Part 88112 for Tier |1} engines
SBGHaby
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Appendix C
Particulate Matter Emissions Calculations

Fuei Gas Fired Heaters:

Basis:
1.8 f-Pi f Miisct (AP-42, Bth Editlors, Table 1.4-2, Filterabla PM)
0018 b-PM £ MM Bl 1020 BRscl (AP-42, Sty Edition, Tabla 1.4-2}
Calceskalion:
Fi Emizzions = { hMBWhedxf b PRYMMEU)
Pht {(Proposad)
Operating Emissicn Firing Rate

Linil Sourge {MMBtuhe) thihr TPY
Coker Coker Heater 14563 .3 1.2

BSE BSI Healer Ly =R.1 0.4

#2 H2 Plant #2 HX Plant Healar 28680 0.5 23
581 Crude Unit 581 Crude Heater 233 0.4 1.4
583 Vacuuat Linit 583 Vacuum Heater Gd.2 0.1 0.5
Hydragraciar Heater H1/H2 38 =0.1 0.3
Heater H3 58 0.1 L5

Healer Hd &7 0.1 0.5

Hydrocracker Hoaler H5 44.9 <[} 1 0.4
a0 FOGH V80 FCC Heater B2 113 =031 =01
780 FCO Heater H2 184 =1 .2

#1 HDS #1HDS Hester 3.4 <31 0.3

781 Raformer Maphtha Sofitter Heater 46.3 =01 £.4
LEF Healer 240 =0, 0.2

#1 Reformar Haater 44 8 <1 .4

#2 Redormer Heater 48 Q.1 06

#3 BEelarmar Heater 224 =01 2

Stabilizer Heater 111 =151 <01

fi4 HOS H2 Heater 8-HT-101) 220 =51 0.2

HZ2 Heatar {25-HT-102} 24.0 ={}.1 .2

Coker Coker Lint flane gLy 0.2 0.8

#1 H2 Plant #1 12 Plant Heatar 2580 0.5 2.3
Asphiakt Loading Asphalt Iaater #1 a4 <.1 =1
#2 HDS {harga Heatar 280 =t ] 0.2

#3 HDS arge Heater 18.0 <31 0.1
ETotal 33 143

c-1
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5RP
Combined Emisslons o 2§, #2 and £3 TGTU
Proposed emaxdimdem emission reles:

Basis: 30,0 MM Btufhr
0.0019 1 P f ks Biu
Catoilation: Ibvhy Pl = {13.2 MW Bl 3 (0.0016 [ PMMM Biu)
PM {Proposed)
Operaling Emissicn
Linit Sonarge fiwthir TFY
i gzaan4 SRU BB TGTU i 0.056 .24
FGCU
Basiz: .5 bt PRA £ 1900 1B cokea ke (MSPS Subpart J}
17377 .2 tb ) hr ooke bum
Catculation: e PM = tb £ hr cola ferng x | f PRE § 1000 B coke Burm)
PM {Proposed}
Operating Ermigsion
LEril SN IEfhr TRY
780 FOCH {760 FCCU Regensrator 1.1 i 705
Pht = non sulfate particulale maller per EPA reference method 5F
LOLR

Contemporansous P incraase fram Ligkt Ol Loading Rack [ Flara

Emissions are daminimis - LOLR fiare is requlrad to be smokeless

hew Energency Air CorRypressor

Haours of operation: 500 hrsfyear
2008 daysfyear
PM
Calcutation: P Emisslons = {  BHPIx___ gfBHP) _
Erngine Einission Faclor P
Opesating Emission Power {gfBHP-hr}
ik SOl (BHEY {Mola: 1) lihe TRY
e Ermargency Ar
Briterhotse Compressor 400 015 .13 008
Note: i Emiasion faciors from 40 CFR Part 89.112 for Tier [E engines
ERGizhg
G-2
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Appendix D

CO Emissions Calculations
Fuel Gas Fired Healars:

Basis:
Exizting Heaters with Conventional f Low NOx Burners
&4 -C0 f MMWscE (AP-42, Gth Editfan, Table 1.4-1)
0082 -0 F MM Biu, 1020 Biwscf (AP-42, 5k Edifion, Table 1.4-1)
Heaters with Low NOx Burner Relrofils / New Heaters
0.040 th-CCO F MM Blu (Burner Vendor Esfimata)
#2 H2 Plant
0.020 p-CO 1AM B (Burmer Vendor Esfimate)
Flares
£.370 -0 AW Bl (AP-42 Table 13.5-1)
Then: CO emissions = {___ MMBWh = (__HB-CO /MM Bl
SO {Estimatad)
Opeerating Errizsinn Firing Rate Fmissicn Fagtor
il Saltre {MMBiurhr) by CCRANS Bt fbfhr TRY
Coker Coker Heater 1450 0.340 5.6 254
BSt 85| Heater 50.0 G040 2.0 8.8
#2 H2 Plant #2 HZ Plant Heafer 288.4 QL0 5.8 25.2
581 Gruda Linit 581 Crede Heater 23340 0040 9.3 408
583 Vacuuwm Unil 583 vacuum Healer 64 2 0040 2.5 14.2
Hydragracker Hzaler Hi/H2 38.0 (.040 15 6.7
Healer H3 560 0.040 2.2 9.8
i! 4oater H4 7.0 G040 2.3 14.0
Hydrocracher Heater H5 44,9 .040 16 1.9
F80 FCCU Fa0 FCG Healer B3 1.0 C.082 0.4 38
700 FCC Heafer H2 19.4 0082 i.6 [AY
#1 HDS #1HDS Heater 334 .04 1.5 5.8
781 Reformer haphtha Spliter Heater 463 .040 1.8 8.1
LEF Meafer 24.0 0.040 1.0 4.2
#1 Reformer Heater 44 8 0.040 1.8 7.8
#2 Reformer Heater 748 G040 .4 131
#3 Reformer Heater 22.4 0.040 0.9 3.9
Stabfizer Heater 111 040 (.4 156
®4 HOS HZ Heater (25-HT-101} 220 0.040 8 35
H2 Heater {26-HT-1023} 240 0.040 1.0 4.2
Coker Goker Hnkt ffare 1000 0370 J7.0 16821
#1 H2 Fianl #1 H2 Plan! Hoeatar 2858.0 0.082 237 1039
Asphalt Leading Aaphal! Heater #1 a.n o082 0.7 2.8
2 HDS Charge Heatler 280 0.040 1.1 44
%3 HOS Charge Heater 18.0 0.060 0.7 3.2
iTota {110 | 4863
1
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SRP
Combined Emissions from &1, #2 and #3 TGTU
JC.0 MbA Btufhr

0,300 [5-CO f MM Bte (Oritofl Estimate)

Than: CO emissions = {___ MMBlwh:) x (0.082 i5-CO 7 MM Blu)
CO (Estimated) |
Operaling Emission
Linil Source (b TRY
b 40 %3 34 SRU #1,03.84 TGTU I a0 39.4]
FoCH
Basis: S08.8 ppene GO (diy, 0% 02, hourly average}
GO {Eslimated)
Cearating Ernizsion
Uindt Source lorhr TRY
FEO FOCU FEQ FCCU Ragenaratar 1184 564.0
LOLR
Contemporanaous OO nerease from Light Off Loading Rack / Flare
Basts:
Facilily Throtghput: [
Gasoline S0
Ermission Factor 10 mg CO/ Source: Johin Zink ealiimate
Ermigsion Faclor G.0834 1 COIM gal Source: Jobn Zink eslimate
Assiina: Heat release from the combuslion of distiiate fuel of s deminimmis
Calcutation: SO Emissions ={ galfhr)f tb COM gal)
oo
Cperaling Einssion
Unil Source Iafhe TEY
Ligsht Gil Loading Loading Rack Fiage 0.5 2409

-2

SOLVAY2016_1.2_004633




Mew Emergency Alr Compressor
Heurs of operation: STH} hursfyear
208 days/vear

()
Calcutallon: L0 Emissions = (__ BHP J/BHF}
Engine Emdszlon Factor CO [Eslimated)
Cperallng Emisslon Fower {ofBHP-he
Linit Sobrce {EHF} {Mote: 1) tohr TFY
Maw Emergency Alr
Boiferhotise Compresser ADG 260 2289 Q.67
Mofe: Emission factors from 40 GFR Par 89,142 for Tier #E engines
S5BGishg
%
b-2
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Appentiix E

VOLC Emissions Calculations
Fuek a5 Fired Heaters:

Bazis:
Healers:
L) ib-VOG f MMl (AP-&23 Stk Editlon, Tabke 1.4-2}
G.0054 Pl f b Bl 1030 Bledac] AR-42 5 Editban, Table 1.4-2)
Flares L
0063 Eh-20 P RANS BYu (AP-42 Tabile £3.5-1 aod 13.5-2)
Theon: VOO anessions = [ MABer} 0 [ B0 7 MR Bl
YOO {Estimated)
Orparaling Emizsix Firirg Rate
Unk Saurce | MBABIuhR Baffir TPY
Cokor Coker Heater F45.0 0.8 34
BSI BS| Hazten 64,0 33 1.2
#2 He Planl #2 H2 Plasl Heater 2880 1.6 G2
281 Crude Unlt 54t Crte Hoalar 2335 1.3 5.5
583 Vacuwm Ukl HAS Vacuum Heatae 54.2 .3 1.8
Hydroerackor Fiaatar Hi/H2 i) 3.2 0.8
| kratar H3 a8 1] 1.3
Fixatar H4 a7 3.3 1.3
Hydrocracker iHaatar HS 44 14 .2 1.3
TEL FCCU T ECG Haatar B3 {4] A 0.2
T FOO Heatar H2? 19.4 0.1 0.5
#HIDE #IHOS Heatxw 234 0.2 0.8
741 Roforenar Maphtha Spiitter Heatsr 45.3 0.2 3.1
L EF Haaker 24.0 0% 1.5
#1 Rafonner Haater 4.6 0.2 1.1
#2 Refarnner Heater 748 0.4 1.8
#3 Reformer Heater 2.4 [ 3.5
Stebeizer Healer 114 <0.1 0.3
#4 HODS H2 Heater £26-HT-10} 220 &1 0.4
HE Heater (25-HT-102} 240 &1 LK
Coker Coker Unil flane 100.0 5.3 216
#1 H2 Plant it HA Plant Heater 2880 1.5 58
Asphiall Lopding Asphrall Healer #1 &8.0 <14 0.2
#2 H05 Change Hezler 28.0 &2 o7
| #IHDS Chesge Hesler 180 <04 0.4
iTalal 15.2 868
SRP

Combined Smlzsions rort #1, #2 and 83 TETU
0.0 hE Dludr
4.8 B-NOC § Midscl {AP-42, 5th Edidon, Tablo 1.4-2}
G0054 Ib-WOC MM B, 1930 Btofscl (AP-42, Sth Editlor, Table 1.4-2}

Then: VO crilsslons = £ MBSEHED ) ¥ {00054 Eh-VOC [ iR Biu)
WG (Estimated}
Operating Eptissian
Linft BolHce Ihfhie ey
i A AI S SRU #L I TOTU 016 3.7
E-1
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FCOLE

Basis: 3.3 S (Avaraga of 2008 and 2600
3.3 tpy LAvarega of 2088 and 2608)
[ {Enticrabed)
Crparaling Erpizason
Lgeit Siusrca Fbfhr TRY
B FCOU Fi FOCL Regonesabor 53 233
LR
Contemperanegus VOO Increase from Eight Qi Loading Rack f Flare
Basiz:
FapAily Theoughpul: M gny
Gasnlite MM
Distifate Fuat O 2O
Total I00aB6
Azsume:

Total Organle Compounds [TO0) = Valaitle Orgsnic compinds (WOT)
Gazaling Eoading foomeoied)

Emission Factar
Emizsion Factor
Catcidatien: TOG Emigsionz = ¢ gal. aaeoling s I TCCM gL}
DHishlElabe: Fuck Gif Losding {eantroliad)

Bask!
Loading Eosses {BPRKIO gai) = {12 485SNPUMUT)

Whera: & = paluraiion facker
P = Trua Yapor Prossiene
KE = Mateolar Wabant of Vapor
T = Liquid Tamparatune
F = Conkeod Efflceney
Cratoulatlor: WO Emfeafons = €% gel. distitabe fos off £ hrp( 2 JEHSHPI{MNTY
Combined Emissions (Gasoling + Disfilate Fusk (1l Eoading)
WO (EsEmaled)
Operatinp Emission
Unit BourGe bR ‘EPY
Light O Leading Loadlng Rack Flare 9.5 212
Lioraga Tardks
fiec Faeks 4.0
VDG (Eatimalad)
Dpasating Emizsiog
LEnlk Source |evhe TEY
Ew Gierds
[ Temkraem | 104 B bt ek [ w2z | 7.8
fig; Tanke 4.G
WL ¢{Enlimneted)
Qperaking Emiasicn
&inl Source e TPY
nerertental lncreass in Existing Slordge Tanks
Exialing Storage Txnks -8 Gy
E-#

10.0 mg TOCK
0.0834 B TOLA gat

Source: 40 CFR 63422
Source, 40 GFR 63422

0.5 fy TLALAY §

Source; AP-42, S &d., Section 5.2, equation 1

1
20042 pia
130
507.3 deg. R
981 %
= l

G008 16 VOCRT |

GEEir |
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Mewr Emergency Air Comprassie

Hours of operatlon: &Y hrsfyesr
8 daysiyaar
voc
Calciiaton: VO Finissing = | 33 EP, HEHP]
Eging Emisskon Factor WO (Estirratad)
Opcrating Erafgsion Fawar {g/BHP-bF)
§Enit Bolrsg [0 B {kate; 2} By TEY
Menw Emergency Air
Roilerhige Compressor 4{H] 1.0 .88 0.22
Hote; 2 Assiema HG emizston faclor frem 49 CFR Park 880112 for Thee | chgines
ShGEl)
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Appendix I - Fagitive Emission Calenlations

Page 81

Sinclair Wyoming Refining Company

Conde Of Cplimization Projoct

‘Pransusitial of Consimeclion Penmit Appkeniios
Ccboher B 200 E, rev. £
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Appendix F
Fugitive Emissiohs Cailculations

Sirnclaie Wyoming Refinlag Cantpany

Crude Gil Cptisnization Project
Transaitkal of Construction Permit Appication
Oriober 10, 2011, rav. @

IRe: Prolocal for Equipinent Leak Emission Eslimates
(EPA-A53/R-95-017, Table 2-10: Screening Value Correlafions}
Valves / olhers = 500 ppr, Pumps = 2000 ppmi
{EPA-453/F-85017, Takbie 2-2; Refinery Averace Emisslon Factors) - Conneclors
AP-42, 4 ed, (Fugitive Emission Factors, Table 8.1-2) - Drains

Flanyes /
Puinp Valves Comnectors Diains Olhers W30 Emission
Fuel Gas Service {Mote 1) Seals Rale (TPY} j
[Ciuantily (Mole 2 3 525 1313 40 80 |
Emissions Factor [lib/he-
sOUIEE) .0114 {3.00052 0.00035 0.0175 0.0001
{Emissicns {TPY) 0.3 1.2 3.2 3.1 0.0 7.8
Motes:
Fugitive emission component counts are estintaled
Orains are assumed to be incleded in "Others” category
Fugitive emissions - pasofine sarvice
Elguit Mass | VO Emisgion | HAP Ermission
i, Component Fraction | Rate (TPY) | Rate TPY)
Benzene 00180 0.1399 0.1399 ‘
Hexane 0.0100 Q0777 Q.07F7 E
Xylene-o 0.0000 {.0000 .0060
Xyfene-i 0.8700 0.5442 0.5442
Aylene-p G.0000 00000 0.0000
Totuene 0.0700 £.5442 0.5442
Ethyltranzene 0.0140 8.1088 1448
Trimethyipentane (2.2,4) 0.0400 0.3110 0.3110
Cuneane 0.0050 0.0389 0.038%
i TOTAL 02270 | 1.76 1.75
SBGisbg
F-1
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Sfasclzir Worckeeteys Beltnieg Coavpany

Crede 08 Opdimassbion Project

Tracsniiltal oF Congtrection Pt Application
Crelober B8, 20L L, rov.

Appendix GG - HAP Emission Calenistious

Page 82
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Simelor Wysnving Refsing Compay

e il Optimeezaion Project

Transmital of Constniction Peenit Appkicalion
Octoher B0, 2900, rey,

Appenctix H — PSD Netfing Kmissions
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Creeles U Opalinticotion Prapecd

Tuimsmitiad ol Consdrection Toomit Apglicadion
Oclohes 146, 2818, rov,

Appoddis T— Now and Maditied Heater - SCR Cost Analysis
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Sierchiir Wisaieiryg Raling Company
e OF SIpemiratioe Pioject

Transmigal &d Consiactin Peestil Apploation
Qchaber 4, 2011, rewe. D

Appendix la
BACT Analysis for SCR on 581 Crude Unit Heater

S08 BACT anabyzls (ULNE baseling)
Basiz
£a, Aiy Podlybion Confrol Cost Manuzl - Sisth Cdition (EPA 452E-02-001}

Direel Capltat Gost (DO}

Lgglation Pasameler Waltie brlks Description
23 b 233 KM Biorhs  FHeat Release [HHWVY
25 M MR {67 v Heactian) § MO repnoval Eficiency
241 AGH 1.05 nene Actoal stoichlosctres patio [dafaully
q frel oas 41555 seim {wedt  FGas Aow rate [from method $9 °F laciar)
21 ¢ fual gas 115807 acfn fvel)  Heas Aow sela
217 Arwnonia Slip 2 flaliny Aavmonia skip adjugiment faclor
2.M M gi {1302 Re M eHficiarey atfjustmant fctar
21 MO adj 3.8362 PCAIES Ienlet B0 adfustneert Factar
2a2 Slip adi 1.170 mie HAmmomiz shp adjusimart factar
223 Sulfy adi {964 ey Funel sulfisr adjustment fackar
2.4 Tems & R [l Temperaire adjusirmard fctar
2.19 Yol catalyst 1466.0 #3 Calalyst vaiume
225 Catalyst area 120.8 2 C.rogs sectipnzl area af frackor
225 Goomeby ak. 1387 f2 Cross sectional srea with adfusiment
2.7 Reactor | & w 11.8 ft Reacior length srid witkh
228 n layes 3.4 f Murmbsce of catzlyst fayers
roLegirg ALk ft Rourded calpival layeds
229 b layer 4.5 fi Calalyst layer height
rounding .0 fi Rounded cataiyst lyed Balght
2.34 1t betak 4.4 atalz] Tolal nuesber of catalyst layers
2H h SCR 7.8 il Reackar height
232 m reagent 1.4 EbwEr 18Nt SOnSEMpEon
233 50 5.2 Ebebur AguUecys peagent cansumplion
234 q sol 0.8 oph Anuanus seaaqent congumptlion
2.35 lank voleme 2203 qal n-5ike sforage valume
237 fih SCR) 160.94 SMAh Blu  freacios halghd adlustment fBactor
208 fEMHS ratad -44.11 SN Ble Eaearnonia Howrate adjestrent factar
2308 14 Hrrenw} 0.0 MM Bt EMew Furoate, Foio fnr Hetrofit
242 fbypass) 0.55 S Bla  fwith SCTR Bypass
243 it calalyst) TA05.444 5 oot of infial calabyst [ $340483
MEH WM neomibor (Mota: acddad for thés anzlysis,
CEME 120,00 5 not included In EPA 4500-02-00 1
238 [ S FA 1 AT ] dlrcet capital cost - 1928 Manuzl
Arrelal [oialon cate 2008 o 2011 Malson Farrer
annuat infiation T U Refinery InfAation Index
T
B 4,202 538 E direct capilal cost- 2011
ledlecet Capitak Cast (000
General Focitities| 245177 E 530 of DEG
Engineering and Home Cifica|  $408,354 5 10% af DCC
Precess Confingency|  $248,177 b Bt of DG
el $I8G, 708
Pioject Cantingency
i Project Contingency] 897097 | ] [15% of DCE + 15T l
Totat Plant Coal
i Tolal PlantCost | #6.677.282 | 3 |DEC+IEC+Praject Contingency It
la-1
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Albraances

Alipasance for funds during consleuctian ] & Aszsiene O for SCR
Feoyaliy silowance ] 3 Asame 0 far SCER
Preproduetion coat] 5137 546 & X% of Tobal Ptant Cost
treventary capitat g2z 5 Ammonia saln. Imeentory @ 5010118
Initiat Catalyst and Chamicaks $II}L & Azsime U for SCR
Subotal lbowantos [RETR 3
Total Gapital Inwvasinent (TCE
ﬁow& Capital Investmeank (T} [ S E34e | F [ E
Bliract Annual Costs
Fqualian Faraieter Viduer LErits Besciphion
246 Muirdanance F105 2H ] Arenest mainlenance cast = 1.5% 70|
247 Reagent $5 526 5 Ammmmtia s0fn. Lsage & $0, 10108
248 Prawe il K POWET COnsUmrplian
248 Eiectricky 337 718 5 RGN
Performarse Tosting 516,000 E bpe year {initial and sarusl RATA}
Lakahyat Replacantnt
Cakaiyst Replacement Cost £ $34003, replacing
250 CRE 166,148 & 1 layar por year
hiataipst 24000 haurs catdyst fife fasauma 24,000 Dirs)
hyear arsn howers ENoues. pes s
2.53 Y 2.4 NGAE Y facaor for en, 2,52
rousding 30 noane
inbewast 0.1 FRNE artnuak indgrest rate (raclion}
252 FWE 4,302 ong Fuibre YWorfh Eactor
251 ARG 556,196 3 feinug! Replacement Cost
Dhirect Anmual Costs =
A48 EWu £213 8380 5 emgind_+reagent+electricity+cakabrst
Ingirect Costs
e 1% YEIE tasaume 10 yaar equlpment ke
inkerest 1] nons annual interest rate fraction
255 SR 463 e C.apital Recovesy Facksl
254 DA 51, 141,665 5 lnneirect Annuzl Cogt
Totat Aares Cost .
] 2.6 ] TAE P 51355331 | 5 FTotal Annuat Cost E
Cost Eflectvensss
257 M epmoved 3.4 s Tans MOy remavets
258 Cost Efechvenass ShE,403 Sfton Coat Eifectveness
|l3-2
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Appendix b
BACT Analysis for SCR on 583 Vacuum Unit Heater

SCR BACT analysis [ULME basefireg)

Basis:

EPA Air Poliulion Contrl Cost Maneal - Skih Edition (EPA 452f3-02-0061)

Staclair Wyoming Relining Gorgpeny

Crusda OF Optinizakion Praject

Tranzmilkal of Conslrclion Peemit Applicallse
Cretobor £, 2011, e, §

Direct Capital Cost {DCC)
Equation Paramalar Velue Linits Dascription
a3 Qb 842 MM Biothr  |Heat Releass (HHWV)
29 B MO .67 nona fraciion) NOx removal Efficiency
2.H ASR 1.05 FCHLE Arctual stolchiametric ratio {default)
g fuel gas it451 sofm wat)  [Gas flow rate from methad 19 °F factor}
212 & Tuel gas 40851 achm fwet)  [Gas fluw rale
247 Antmonia Sl 2 apm Ammonis slp adiusiment factor
2.20 M atl ¢.502 REG WO efficlency adiistinent fackor
2.2 MLk ad] 0.862 REE Inlet NOx adjustment facter
2.22 Slip adj 1.170 Nee Ammoniz 3lip adjusiment facter
223 Sitlfur adk 0.954 node Fuat sulfur adjustimend factor
224 Tem adi. 1.09% Nodg Tomperature adjuslment factor
249 Wal catalyst 188.9 fla Calalyst volume
225 Calalyst area 426 ft ross sectionat area of reactor
2.26 Geametry ad|. 48.0 Iz Criss zectionat area with adjustrent
2,27 Reagior | & w 7.0 it Reactor izngth and widih
228 n layer 1.3 ft Mumber of catalyst fayaens
ronnding 1.0 ft Raungdad catalyst ayars
2.2 b layer 4.4 ft Calaiyst tayer height
rou i &0 ft Rountad catalyst layer height
2ol i Ayt 20 FIEHIE Tolgl number of calabyst layers
2.1 i SCR 430 ft Reackor height
232 im reagent 8.5 lisdher rezgent consumption
2.33 m sok 1.7 [kt gguwacys reagent eonsumption
2.34 R 0.2 geh aguanus reagent consuUmpion
s tenk vkl 7.2 pél on-5ita storage volume
T Hh SCHY 1406 MM Bty freaclor height adiustmeit Facior
2.8 FMHS rale) -44.11 SIMM BiE  fammonia Aowrale adjustiment faclor
238 4 2.4 fnew) &0 SN Bty [Mew Furnace, Zero for Retrofit
e ffhypasa) 1.88 Sidhg Bt pwith SO bypass
2.43 Vol catalyst] 94,555 ] cobt of inifiat catalyst @ $34013
MHINOK manitor (Mote: added for this
CEMS 120,000 b analysis, nok included i EPA 452/8-02-001
2.36 ooC £1.0586,757 b direet capltad cost - 1988 Manual
Arnual ffleton rele 2o0n 10 2011 Metsen
annual inflalion 7.u o5 Farrar Refinery inftation indax
DeC $1.554,770 3 direct capital cost - 2011
Indlzect Gapital Cost (1ICC)
Generat Facitiios £436.739 ] 5% of DEG
Engineering and Home Ofice| 193 477 § 1636 ot DCC
Process Confingency 66,735 ] 5% of DEG
[ 366,954
Praject Condingency __ -
EI Frojec! Confingency|  $348.258 | & [15% of GOC +10C B
Totat Piznt Cost
i Talal Plant Cost | 32680883 | 5 [DCCHECHProject Contingancy ]
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Ablowanoas

Afpwanca for funds during congliuction B0 § Assunne T for SCR
Royally aflowance 0 i Azepme § fur SCR
Praproduction cost £63,400 % 2% of Tokal Flant Cosl
Inveatory capltal 558 5 Ammania subn. fnventory @& $0.1014b
initial Catabyst and Chamicals &0 & Assurme O for SCR
Bubtolal sllewances | $53.458 3
Total Capital Invesiment (TG
MTotal Capital Inveskment { TGE | 52723441 | 3 | |
Direct Annual Gosls
Equation Paramelar Value Unlls DresGrptien
246 Mainlenance 540,852 % Annual maintenancs cost = 1.5% TC
247 Heanent 41,522 5 Ammonia soln. usege @ 30101
248 Fraer 17 ki power consumptioe
248 Eletricily §7 440 5 50 .055h
Performance Testing $156,000 5 per yaar nitial and annual BATA)
HCatalyst Replacenant
Catalyst Replacement Cost @ $340M3,
280 CRC Fd, 565 g replacing 1 layee per year
healatyst 24000 houts calalyst fife faseume 24 000 hrs}
hyaar C o BTBO houis halivs pe7 year
253 ¥ 274 Rone Y factor for eq. 2.652
rounding 3.0 MOne
irfarest i1 ROone annkigl intares! rata (Fackion}
252 FWF G302 Rona Futuee Worth Faglor
2.51 ARC $19.503 § Annual Reptacement Cosy
Cirect Annual Gosts =
245 DA 404,318 % matrtl Freagenitaleciicityroatalyst
indirect Coste
peeilod il Ya2urs assure: 10 yoar eguipmeant e
inlerast 0.1 nene annual Interest rate {frackon)
2.55 CRF 0163 Nene Capital Recovery Factor
2.54 IDAC 443,227 5 Ifirect Annusal Cost
Total Anruat Cost -
Il 2.56 [ TAC | #52754b | E [ Totat Anreual Cost B
Cost Efectivansss
2.57 NOx ramoved 5.6 kons Tans NOX removed
2.58 Cost Effectivensss 593,804 #iton o5t Effectivaness
-2
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Projec! Contngency
l—gl_.,_.

Fotat Piant Cost

Appendix lc
BACT Analysis for SCR on #1 HDE Heater

SCR BACT analysis (HEND baseline}
Basls:

EPA Air Podlutian Conteol Cost Manuat - Sih Edifion (ERA 4528-02-001)

DHrect Gapila] Cost {DCC)

Sinclay Wyadming Redinleg Corpany

Cawssbe il Gyphirnezation Peajact

Teansmiltal of Canstruclion Permd Application
Qgledner 10, 2EE1, ray. O

Equalicn Paranyelar \alue Lintits Besacriplion
23 i 33.4 MEd Bludhr  [Heal Releasa (HHY)
250 i MO 3.7 none {fractond jMNCx renoval ERiciency
211 ASR 1.0% none Actuat staichinmolric ratio (defaul}
Q fuet ags h457 schm [wet)  |[Gas Row rate (from method 19 'F factar")
212 q {uet 65 REELE: eofim fwat)  |{5as flow fate
217 Amnionia Slip z ppPEt Amiinonia skip adjustment factor
220 M el 1.043 one Nk efficiency adjusiment factor
2.21 ROx acdf {864 noRe Inbat MO adjstment fackor
2.22 Shigr & 1170 none Amertonia stip adjustment facko
2.73 Sukfue adl. $.5964 none Fuel sullvr adiusimeant faclor
234 Termp add 12,658 none Temperalisra acdiusiment factar
2.19 Wk eatabyst 12063 fi3 Catalys! voluma
235 Catabyst args KR fi2 Gross seclional area of reacior
2.25 Geamely adf. 3.9 fi2 Cross sectional ansa with adjustment
2087 Reactor | & w .2 fl Reackar dength amd wikkh
228 o layer 10.3 fl Murmber of catakyst layers
rounding 10.3 fl Rounded catabyst layers
228 it tayer 4.2 fl Catalyst laver helnit
rounding 4.0 fk Rounded catabyst [ayer height
230 n tofak 11.0 nonRn Fotal number of catalyst tayers
2.3 h GCR 130.8% ft Reackor heightl
232 1 FeaRgant 0.2 [Exfer reagen! consurmplion
233 m sof 1.1 [ExfTer BOUenus ERagent consumption
234 g 5ol Q.1 aph aOUenus feagedt conslmption
235 tank volume 50.2 azl on-site storage vHume
237 fih 5CR) 877 EdhE Bie  |reactor height adlusiment aclor
238 f{NH3 rals) -43.41 M Ble  |amimonia HSoweate adfustmeant Fagkor
2308 2.4 = 0.00 NG By [Mew Furnace, Zeio for Relrofit
2.42 fibypass) 3.80 FAMi Ble  fwilh SCR bypass
2.43 Evil catalyst £410.124 F] cost of intia] catalys! @ $I405
MHZM G monitor (Moke: added fior this
GEMS £120,000 3 analysis, nol Incheded n EPA 453B-02-001
236 DGG $%.201, 956 ki dirgt copilal cost - 19596 Menual
Fartua illalion rale 2008 o 2071 Netsan
annual infation 7.9 % Faerar Bafinery Inflation Index
¥ 2,200,808 ] direct caplial cost - 2011
tnellrect Capitat Cost (ICC)
Geneat Fecliies]  $110,030 i 8% of DCC
Engineering and Home Office F20,06% % 108 of DCOC
Process Contingancy]  $110,830 % 5% of DCC
ICC 5440122
Froject Contlngancy]  $996,110 | ] F5% of DoG + 315G I
I Total Plant Gost | $2.036.841 | § [DCCHCC+Project Contingency I

-1

SOLVAY2016_1.2_004655




Allawances

Allowasnce for funds durng conslruclion E] ) Assume 0 Far SCH
Rovatly ailawance $i £ Azsume 0 far SCR
Praproduciion cosl w60 73T ] 2% of Total Plant Cost
lnvertony capital ERE] 3 Amronia seln. nvenlory §3 301615
Iritia) Catalyst and Chemicals ETY) 3 Assume 0 for SCR
| Sublaba| alfowances 160,775 §
Tolat Capilal Invastnend {TCI)
HTotal Captlial lnvesiment (TCH | sac0ersis | g [ Ik
Cileect Annual Costs
Equaficn Faramalar Walue Lnkts Descrpinn
246 Malntenanca 546 464 & Annual maintenance cost = 1.5% TG
247 Heagent Sagn ¥ Ammoenia sole. uaage @ 30, 10740
2.48 Posear 25 kWY prowear consurption
2.489 Eigctklslty £10,791 ¥ 200504V h
Pedormance Tesiing %15 000 % ipar yerar finitial and annaal RATA}
tiCatakys! ReplacEment
Catalyst Replacement Cost @ $3404A3,
250 CRC 541,013 B raplacing 1 layer per year
hcatalysl 2400 hours calalys! life (assums 24 000 his)
hyear BTG hours hoLUrs per year
253 ki 274 none Y facky for eg. 2.52
rounding 30 nanre
inlerest 0,1 nane annual interss! fata ffrackon)
258 FiF G302 Nana Futuee Worth Factor
241 ARC 512,301 3 Anniral Repizoonent Cost
Direct Annual Costs =
245 D 585 626 % mainl Hrasgeniteleciiciy+catalyst
Indiract Cosis
prarigd 10 yaais assume 1T year equipment i
inlerest 0.4 fHang annual interest rate {fraclion)
2.55 CRFE §.163 fane Capital Recawery Faglor
254 DS $504, 123 ] tredirect Anesal Cosl
Totat Annual Cosl
i 7.56 I Tai: { $580758 | 5 Frobal Annual Cost i
Coal Effectivensss
2587 WO removed 3.7 fans Tons MO revnoved
2.58 Cost Effectivensss $161,255 &lian Cost Effeclivaness
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Sincka Wytkning FRefeng Conpany

Grerdhr il Chimizstion Mrojsct

Franariits of Corstruttion Perwit AppEeabios
Dl 10, 20€E, rer. O

Appendix Id
BACT Analysis for SCR on Naphtha Splitter Heater

SCR BACT analysis (ULNE baseline)
Basis:
EPA Air Polleiion Contol Cost Manual - Sihdh Edition (EPA 452/8-02-001}

Direct Capitat Cost (OO}

Equation Paramatar Wale Units Desceiption
2.3 Ciby 46.3 #ind Bluttr  |Heat Befease (HHY)
28 P WK 0.71 nena (frachion) [MOx removat Eficiancy
241 ASR 1.65 RNz Acheal stolchiometic ratic (delaull)
G el gas 4258 sefm fwall  |Gas fiow rata (from methad 19 °F factor™}
A o fuel g% 20618 achm fwatl  [Gas fiow rate
217 Arnmonie Siip P fjalill Ammonia slip adjusiroent factor
2.20 B ) 1.3 nia NCx efficiency adjustioant factky
2.2% M ] 0.864 nie Inlet MOk adjusirant factor
223 Stip adj 1.170 nofe Ammonis 5lp adjustrnenl factor
233 Sulfur adi. 0954 none Fuel sullue adjusimrent factor
2.24 Temp adl. 37 nang Temperature sdistreant factor
218 ol catalyst H0.8 ft3 Calafya! vofume
225 Catalyst area 215 fid Cross sectionat areq of reachor
2.8 Geomeky sl 247 fi2 Crozs sectional gred wilh acjustment
227 Reactor | & w 5.0 f Reackar Exngth and widih
2.28 1 bayar 8.5 fi Mumier of catglyst layers
rending 7.0 i Rounded catabyst layers
229 b Eweer 3.8 i Calalyst fayer helght
roundieg 4.0 i Rovnded catalyst layer hoight
230 o folal .0 MEQELE Tatal number of catalyst layars
2.3 h SCR £7.0 it Reactor heighl
232 en reagent 0.4 Eafhy reagent cansumplion
233 m 5ol 1.8 Hafhr aquacus reagent consumplion
2.34 q sak 0.2 gph aquacus reagent consumplicn
235 Eank wolume g6 oul of-sita storage vollme
237 fih SCR} 405,74 SiMM By |reacior height adjustnent factor
238 T{MNH3 rate} 43,31 SiMM Bl [ammenia lowrate adlusiasani factor
230824 f{naw} 0.30 LiMAE Bl [New Furngee, Zers for Retrofit
242 f{hypass) 2.74 MMt Bl [with SCH bypass
243 ol catalysE §i70.E73 [ cos! of intial catalyst & $340A13
WHIMOx monilor (Mota; addad for this
CEMS S128, 000 3 anatysis, not inciuded in EPA 452/8-02-001
236 | El# ¥ 1 .078,.269 ] dlsect capital cost - 1998 Manua!
Annat Eialon rale S0s to Z0TT Nelson
aitnugl inflatisn 7.8 o Farrar Refnery Inffaiion index
DCC $1.874,156 § Jiract capital cost - 2011
ingiract Capital Cost 00
General Facliilias $63 TOR % 5% of DCC
Engingaring and Harme Oifce 197 418 3 104% ol DEO
Provess Conlingoney] 588,708 § 5% of DG
[1878] 04,831
Frejec! Conkngency
I Project ConGngency]  $355348 | % [15% of UGG + ICC
Totat Plant Cost
(I Total Plant Cost [ $2.724335 | 3 [DCCHICEHProjeck Conlingancy
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Alowances

Allowance for funds duelng constrection %0 ¥ Assitme O for GOR
Faoyaly aflawance 40 b Asaitme & for BER
Preproduction cost 64 287 ¥ 2% of Tola) Plant Cost
. kventory Capitat $53 S Ammotia sodn. inventory g 501014k
irlaf Catalys! and Chemicals 20 b Agssume Q for SCR
Subtolal aflowancas 554,534 ]
Total Capital lnvestment (TG
[rotal Capital investment (1GI} { $2778.874 | § ] i
Direct Annuel Costs
Equalion Parameter Vahia Untls Descriplion
246 WMainteranos 541 603 % Annust malnienanca cost = 1.5% TEI
247 Reagent 51,372 B Artmonia sofn. usage @ $0.1014b
248 Power A7 B poweSl SonSLETIRioNn
248 Electricity $11.765 % H0.05kWh
Perormance Testing $16.000 ] per yea? finitial and ahnal RATA)
ioalalyst Roplacanent
Calglyst Replacemeant Cos! @ 5340043,
250 CRG §24 325 ] repiacing 1 faysr par yaar
heatalyst 24500 hosirs catabyst e dassume 24,500 hrs)
hyear A700 hsirs FIRIrS par yaar
253 ¥ 274 fHang ¥ factor for eg. 2.52
rounding 3.0 fHang
infasast 01 frong annuat interest rale (fraction)
252 FAF 9302 ELLt L) Fucture Woeth Factar
351 ARG 5,340 & Annus! Beplacement Gost
Biract Annkal Losls =
245 DA $I7. 169 % ra@int. Hreagentretectricliy realalyst
indirect Costs
pevbod 10 YERIY assune 10 year equipment [ie
[evterest {4 nong anaal intarest ralo {(frackion}
2.55 CRF 2163 oS Cepllai Recovery Factar
254 DA $4£52,249 % fncliract Annuai Cosl
Tatal Annual Cost "
i 2.55 | TAG [ $hegd1a | 5 [Fotal Annual Cost i
Caost Effecliveness
2.57 NO® ramgved 5.1 bons Tong NO® remsaved
2.44 Coset Efectivensss $104,425 o Cosk Effectivensss
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Simelair Wyoming Refining Gomgpray

Crude Ofl Oplimizition Paject

Tiangmiltal of Constreciion Poreit Apgkication
Oodobaoe 10, 201 %, rev, O

Appendix le
BACT Analysis for SCR on Hydrocracker HS Heater

SR BACT analysis (ULNE baseline}
Basis:
EFPA Air Poltution Gontent Cost Manuat - Skdh Edition (EPA 452f8-02-001)

Direct Gapital Cost {DCC)

Equation Parameter Valug Units Drasasiption
2.3 Gk 44.0 MM Biufthr  |Heal Release (HHW)
24 M NCx 0.7t notta feaction) [NOx rermoval Efficiency
2 i ASR 1.5 L] Actieal stolchiometric ratio (dafaclt)
g Tuel gas BO0S sofm fwal)  |Gas fiow rate ffrom method 18 °F factor")
242 g Tuel gas 24873 aclm fwet}  [Gas flow rale
247 Amrgnia Slip 2 phm Ammoniz slip adjusimant factor
2.20 M adj 1043 nORe WOk efficiensy soiustment facior
2.21 Nk adj 0.B54 hone Inlet NOx adjustment fackor
2.22 Sy adj 1.470 neg Arnenonia 3lip adlustment factar
2.23 Suelfur adi. 3.564 R Fuel sulfur adjustrient factor
224 Tetmnp adj, 1.332 g Tamperalure adjustrient BRolor
219 Vol catabyst 1714 itd Catalyst volume
225 Celalys! area 288 fr Crogs sectionat ared of reaslol
228 Geometry adg 20.8 fr2 Crogs sectionat areg with adjusimant
257 Resnoclor | & W 5.5 ft Reaclor length and width
228 0 layer 1.8 ft Mumipar of calalyst lavers
roekg 20 ft Raoundad catalys! layers
2.2 i laver 3.9 ft Calalyst tayer height
rourtdg 4.0 ft Raunded catalyst layse helght
2,30 n total 3.0 ngne Talal number of catalyst igyerns
23 th SCR 42.0 ft Reaclor height
2,52 m reagent 0.4 Ewther reggent consumpiion
233 n $08 15 lisfhir agusous raagent consuwnpion
2.34 g 5ol 0.2 gph aguenus raagent consumption
2.35 Lank vobline G7.5 gal on-site sterage valume
2.7 fil SCRY 6914 SN Bti Freactor height adjusiment factar
T FEMHS ralel -43.3 EM Bt  [amimonia Aowiabe adiustrient lacdar
238824 finew) Q.00 sl Bte  [Mew Fumace, Zero for Rekolit
242 fibypass) 2853 Hraihs Bt Pwith SOR bypass
243 ol catsbyst) $56.282 E cost of initial catafyst @ $340/063
MHIMNOx moniter (Mote: added for this
CEMS $120,000 & analysis, nofincluded in EPA 4528-02-001
2.6 DCo F4R1.303 & dirert caplal cost - 1988 Manual
Annnal inflation rate 2008 o 2091 Mekson
annual inflation 78 o Farrar Rafinery Inflation [ndox
uco $1.613,528 3 direct capital cast - 2811
lndiract Capital Cost (GG
General Facililias $B0.677 5 5% of DCG
Engineeting and Home Office $161 354 § 1055 of DCC
- Procass Contingency 880677 ] 5% of DCC
[[# FI22 108
Praject Goningency —
f Profact Contingencyl  $280.437 | 5 [15% of DCC + GG I
Total Phant Cost _
i Total Plant Cost | %2226684 | 5 |[DCCHEOCPraject Conlingeacy |
le-1
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Aflawances

Allowanes for funds during consiruckion 30 3 Assumie O far SCR
Reowailty allowance 0 b Assume O for SCR
Praproduciion cost $d4 534 5 2% of Total Plant Cogl
livendory capital §51 5 Arnmonia soln. inventary @ 50108
ltiliat Calalyst and Chemicals 0 & Assurne  for SCR
Subfolal alfwances %44 535 ¥
Totat Capitat Investmank 10D
ETTat&I Capital nvagtmant [TCl [ 52271269 | 5 i i
Birect Annuai Gosls
Equation Faramakar Yalue Unlls Diescrlption
245 Mainlenanca 534 D59 % Annual mainlenance oast = 1.5% T
247 Reageni 51,33% % Amronia soln. usage & 5%, 10171k
248 Pronsear 4 ki poAYer consumation
245 Elechicily 56,245 % SO0
Pedormance Tesking 15,800 bl pear year {inttial and annual BATA}
HCatzlyst Reptacement
Catalyst Replacement Cost @ F340M53,
£460 CRC 20144 & rephacieg 1 layer pai year
hcataiysl 4000 hoLrs cataiysh i (assume 24,000 hes)
hyead LT houes HoLrs pef yaar
2563 ¥ 2.74 none Y factor Tor eg. 2.52
rounding 3.4 none
interest 1 nowe annual interes! rate {fraction}
252 FWF 0,302 e Future W Fackor
Z5i ARC 48,804 5 Annual Repiacement Gost
Drrect Annual Cosls =
245 DA $E5 450 4 imaint. Freagenitalacktoiytoatalyst
Indirect Cosils
pariod 1 Years assume 0 year equipmant life
inigrest 1Y} nana annual interest rate draclign}
255 CRF 0183 NGne Capitat Recovery Faclor
2.54 IDAL $359,63% 3 Irutbrect Anreat Cosf
Total Aninal Cost
B 2 56 [ TAL [ 5435085 | 3 [Tofal Annual Cost i
Cost Effaclivensss
257 WOx removed 4.8 lons Tons NOX removed
258 Cosl Effectivensss $08.495 Fiton Caost Effactivanass
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Sinclair Wyorring Relining Company

Crude O Optiisdian Haject

Transmitiat of Constrsclion Pasnil Applestion
QOclober M, 207t rev. 0

Appendix If
BACT Analysis for SCR on BS5i Heater

SCR BACT anaiysis {LILMB baseline}

Basis:

EFPA Air Pativfion Contial Cost Maniat - Skah Editicn (EPA 452/B-02-001)

Oirect Caplial Cost (DEC

Equation Faramater Walue Uitz Description
23 Qb 50 MM Skurhr  [Heat Releass (HHW)
25 [LERLe} .67 nonig {iraciion} ENOx remevat ERciancy
211 ASR 1.05 none Actua! steichiomeliic ralio (default)
g fuel gaz 4518 sefm {wef)  |Gas flow rale {frem methad 19 "F factor'}
212 i fuel gas 27808 achm fwet)  |Gas flow alke
217 Ammaonia Slip 2 ot Ammaonia silp sdpustment faclor
2.0 M al] 0952 noie MO efficiency adjustment factor
2.1 Mk adj 0862 nong Infel WOk adjustment fachor
257 Stlp ad: 1470 AGie Ammania slip adikstoient fackor
223 Sulfur i 0.964 nang Fual sutfur adjustment Bachor
24 Teemp adj. 1338 Latlil] Temperatere adjusbyant factor
Z19 Vol catabyst 181.3 3 Catalyst volume
225 Catalyst arga 2849 fi2 Cross sechiongl ares of reactor
226 GCaomety sdi 3z fi2 Cross sectonal ares with adiustnent
rx{ Reaster | & w 5B It Reactor length and widih
X228 1t bayer 1.8 i Murnbaer of calabyst inyers
rounding 20 i Rounded catalyal iayars
224 ht Bayer 37 1 Catalbyst layer neight
rauending 4.0 ft Reriinchgd catalys! izyer hebht
23 n tokal 3.0 NUne Total number of catalyst layers
251 h 30K 42.0 13 Seactor haight
232 m reagent &4 Fadhe reagent consumption
233 m =i 1.3 fhe aguacus reagent consumpiken
2.34 ¢ 50l 02 o aqguacus reagent consumption
2.35 lank volume 6.2 gal oit-sils slorage valume
237 f{h SCR} B, i4 M Bly  [reacter height adiustment fackor
et H{MNH3 rate} -44. 11 SN Biu  [mimmioniz Bowrate adjustment factar
238 &24 Hnew) -14.55 MM Biu  |New Furnace, Zero for Retroft
242 H{hypass) 2.54 MM Biy  [with SCR bypass
243 Vol calaiyss $61.852 g cost of inifiat catabyst @ $340/0L3
WHAMNCy nuonitor {(Mote: added for (nis
EMS 120,000 % analysis, notincluded in EPA 46XHB-02-001
236 OoG £533.133 £ direcl capital cost - 1993 Manual
Bnnaal fanen ree fuoe 1o 2071 Nelson
annual inflation 7.5 By Farrar Refinery Inflalion e
DGG $1.706,602 3 et capilal cost - 2611
Indirecl Caphal Lostk (100}
Genersl Faclibas 485,330 ¥ 5% of DG
Enginzering ard Horme Office $170,650 % 0% of DCC
Process Contingancy £85.330 b 5% of DCC
ICC 5341320
Projact Conirgency
E Fidfect Confingancy|  $307 188 | F F15% of DCC + GG |
Tolat Plant Cos!
f Tolal Plant Gost | 92,968,111 | § [DECHCC fProject Contlngency I

i1

SOLVAY2016_1.2_004661




Allowances

Afluwance for finds during construction 30 5 Assume ¢ fur SCR
Royalty sflowanca 0 § Assume O for SCR
Preproduclion cost 547 102 % 2% of Toka! Plant Cost
fnventary cagital $45 § Arnmonia sain. inventery @ 50101
Irittal Cataiyst and Clemicals &0 b Nesome O lor SCR
Sublotal gilpwances 47,148 %
Total Capital invesiment (TOH
HTotat Capitat Invastreent [ TCH | 42402759 | 3 i I
Direct Aonual Cosks
Equation Pasameter Valug Linits Cresariplion
246 Mainianance £38.034 & Annual maintenancs cosk = 1.5% TC
247 Reagenl $1,186 & Ammgnia soln. usage {3 $0.1040b
248 Power 16 By proear consumpticn
240 Elackicity 35944 % $0.05Mh
Padgrmanca Testing 15,000 3 par year {inidal and smnval BATAL
Calaiysl Replacemeant
Calalyal Replacament Cost @ 5320/03,
250 CRG $30.026 & replacing 1 layer per year
hoatalyst 24000 haurs catalyst e (aesume 24 Q00 irs)
Bwear g7l hqurs hoeirs par year
2563 A 274 nene Y fackor for og, 2.62
reniing 3.0 nong
Iterest 0.3 GG anrtal [nterest rate {iraction)
252 FWF 0.302 ringe Fuiure YWorth Factor
2 51 ARC §49.213 & Annliat Raplacement Cost
Birect Anaual Cosls =
245 YT &60.477 % maint teeagent+elaclricity toatabyst
Inclirgct Cosls
period 10 YIS assume 0 year equiprend fife
frberest .1 A annual interest rate (fraclion)
255 CRF 1163 NS Capilal Recovery Faglor
£54 IDAC %390,957 £ indirect Annusal Cost
Totel Aninuaf Cos!
i 2.56 [ TAC [ §459434 | 3 |Talal Annuai Gost |
Cosl Effecliveness
257 MO remavied 4.4 ins Tons MOX removad
2.58 Cool Effectivanass 104,884 Sitan o5t Effectivaness
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SECTION 1
GENERAL MODELING DISCUSSION

Sinclair Wyoming Refining Company (SWRC) owns and operates a reflinery localed in Sinclair,
Carbun Couinty, Wyoming. The site is currently a major source for Prevention of Significant
etertoration {17512} since the site wide Polential to Emil (PTE) for all criteria poliutants is
erealor than 250 {py. The proposed facitity modifications trigger PS1) review for numerous
criterta potivtants as described in Section 1.2 aud in (he permit application docoment submitted
1o WDEQ-AQD.

1.1 Project Overview

SWRC is planning to increase the crude oil refining capacity and implement other
miscelianeous projecis al its pefrolenm cefinery located in Sinclair, Wyoming, The crude
optimization project consists of:

. Removal of e 581 Crude Unit beater fiving vate limit and replacement of the
581 Crude Unit atmospheric distillafion lower;

6 Madificalion ol the 583 Vacuum tower to accommaodate the resuiting increase in
reduced cirude feedstock from the debotlenscked 581 Crude Unidt: and

. Allowing the coinbuslion of sweclened refincey tuct gas in the Coker Fare to
accommodate potential periods when the refinery may have {o operale in a [nel gas
imbadance condifion.

In addition, the application includes the following projecls thal are unrclated to the increase of
crude il reliming capacily:

e Bemoval of the firing vate limits for the #1 S healer, Naphtha Splitter healer
and Hydrocracker HS healer so that these units wiil able to five at their design
maximum fiving rates. This change will eliminate {he reguivement lor [uel pas flow
monitor lesting to demonstrate that these heaters operate at the sub-design firing rafes
specified in the current permil.  Note thal (his aclion is being requested solely to
climinate the necd for annual fuel gas flow meter testing.

° installation of a new MNaphtha Spliller and Benzenc Saturafion/lsomerization
(BS1) Linit to provide the capability to reduce the benzene comlend in Lhe refinery's
aaseling product o meel {he specilieations of the Febroary 2007 Mobile Sowrce Awr
Toxics 1L (MSAT 1) vule. “Uhis potential project is tolally unrelated {o {he Crude Ol
Optimizalion Project.  Depending on SWEC's success at meeting MSAT 1T
requirementis using fhe cwrent refinery configuvation, SWRC may clect to forcpo
insfalling a now Maphtha Splitter and/or BS{ unit,

Jage EFWFJ'DJIHP{EFH;TI Cansaliing, L1 I-T Siaclan: Wivoming Refining Campamy
Corabe 2T Cruale OFf Opitimiration Projoect Hadeling dnalysis
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° Upgrade of the refinery’s sour water stripping system which wil include
increasing the capacity of the existing sour waler stripping system and installation of
an additional souwr waler sivipper.  Sour water is a byproduct of the refining process
il refors lo water containing hydrogen sulfide and ammonia, A sour waler slrippor
removes the HoS and Aummonia pases from sour waler using stcamm heat. “IThe guses
then pa te the refinery Sulfur Recovery Plants where 99 % of the sulluy is recovered
as pioduct sulfur.  The stripped water is eliher used in other refining processes or
paes to the refinery waslewaler lrcatment plant for processing. The installation of the
new sour waler stripper will improve the relinery’s ability for contivuous sour waler
strippiing and is included i the project description for completencss.

. Tnstallation of a new emergency air compressor that will supply instrument air Lo
tie refinery in the event of a power failure,

A more defailed process description of the proposed project can be found in the permit
application document.

1.2 Maodcling Applicability and PoHutants fo be Evainated

SWRC is located in Carbon County and is designated as altainment o unclassifiable for al
criteria pollutants and is 8 Class 1T PSD arca as defined by LS. FirA,! The proposcd project was
evaluated to determine whether if triggers cerfain applicable requiretents of the Clean Air Act
(CAA), including the PSD requirements of 40 CIR Part 52,21, A PSD permilting applicabiity
review was conducted For the proposed emission rate inereases of CO, 50;, MOy, VO, PMyg,
and PM, 5. The emission caleuiadions provided in the air permit application demonstrate that the
proposed project is subject to PS1) permitling requircments for ali but PMig and PM; 5. These
pollutanis are still subject lo stale-lovel WAAQS review.

Acditional state-level modeling was requived for inhalation risk assessments for several HAPs.
These analyses wre discussed in Section [ 1.7

SWRC contracted with Sage Fnvironmental Consulting, 1.8, (Sage) to prepare ihic pre-medeling
protacol, conduct modeling, and to prepare the ST modeling report for the project. The T'SD
modeling was conducted to evaluale polcntial impacis of the applicable crileria poliutant
emissions associated wilh the proposed project o the ambicnt air. The 25 madeling was
condueted ﬂ-::fﬂrding to the requirements of the US, KPA aixd WDEQ-AQD modeling guidelines
ang maneials™".

A pre-modeling profocel was submiited to WiDHQ-AQD on Seplember 19, 2011, WIXEQ-AQD
provided comments ta the pre-modeling protecol via clectronic mail dated Seplember 20, 2011
from Mr. Josh Nall - NSE Propram Principal, Dispersion Modeling. The items discussed in the

b a0 CFR §52.21(cH3)

Liry DA, Cheldedine o Aiv Duality Modely (Revived). Aoy B of J0 CFR. Pave 31, TPA-4502-T8-02TR, November 2085,
Y18, TPA, Proft New Sonrce Review Workshop Aanwal, Prevertion of Slgedffcant Deteriveation and Nevattainmenal Aréa
Permiting. TRS, 1PA, Office of Adr Cuality, October 193,

1 WDE JPRE-AQD Majer hru.-rceﬁ’bﬂ g'lrfﬂdﬂfﬂ'i Ciriddares, Jivnny,

2014

.S‘age .J'E'uwrmameu!'m‘ Comsufiing, L.F, i-2 .'j‘ma; Frm" li’_rrm-rrug Heﬁnmg Lﬂﬂi.lkﬂ‘fj’
Ocliher 2001 Crride C6f Qptimizatinn Praject Maodellig ARalysis
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e-mail were agreed lo be valid by SWRC i Sage and has incorporated Mr. Nall's commaeints
into this modeling analysis.
£2.F  General PSD Modeling Appronch

The guidance for perfonming PSD air quality analyses is sct lorth in Chapter C of 115, EPA’s
New Source Review Workshop Munual, Drall - October 1994, and in U.5. EPA's "Guideline on
Air Quality Models”, 40 CFR Pari 51 Appendix W (relerred o as the GAQM). These PSD
modeling gnidance documents address modeling for t-howr and 8-hour CO; annuad Niz; and
24-howr and annual PM;q averaging periods.

Numerous changes in EPA requirements for PSID air quality analyses were promuigated in 2010
and 2011, Thesc changes include:
e Lipdated PM; 5 modeling puidance™ issued on Yebruary 26 and March 23, 2014;

e Finatived Signilicant Lnpact I.evels (STEs) and Significant Monitoring Concentration
(SMUC) for IPMa s which beeante cffective on Decernbor 20, 2014,

e Il'inalized PSD lucrements for #M; 5 which becotne effective an October 20, 201 |

v A new l-iour NO; National Ambicnt Quality Standard {NA&QS)F" which became
sffective on April 12, 20{0;

¢ L-bour NO; modeling guidelines™ released on June 29, 2010 and March [, 2011;

e A new I-hour 80, National Ambient Quality Standard (NAALS) which hecama
eilective in June 2810;

+  L-hour 50; modeling guidelines released in August, 2010; and
s AFERMOD Uscr’s Guide Addendum, March 201 1.

[ summary, SWRL is required to address compliance with the standards listed in the following
Table 1-1.

U8, TPA, Review of Medefing Procedures for Demoasirating Conplionee with PAMy s NAAGS, TPA BURAM Web page
©135.8. TPA, Maddetinng Procedures for Demonricaiing Cepfiesice with FAL s NAAOS, Messarandom, Marek 23, 2010,

RS BPA, Privary Natiowal Awbient Air Charlity Stamdards for X05, Foderal Rugister V.75 M. 26, February 2, 2018,
B8, EPA, Guidarce Concerming inplesettation af tha f-four NO NAAGS fir the Prevemtion of Sigrificant Deterivratinn
Propram, Momorandum, FPA’s New Soarce Reviow Policy & Geldanee Web page, Rane 28, 2010,

1.8, TPA, Additianal ¢ lerification Kegarding Apmiicetion af Appeedix 1 Modeling Guidance for the Mo 8Oy NA4DS,
Sige Envirenental Comalitng, LF. i-3 Sirefate Wyaning Refiuing oy
Cerober 204 £ Crude OF Cpefaization Profect Medefing Anedysis
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Sunmury of Applicable PSD S1Ls and Standarids

‘I'able 1-F

Mational
o Significant Ambigut Class [1 Ciass [
Aversglog Clasy Menitaring Standards PSD Clasy PR
Paibutand Pers 1 541, \ . . SEE,
eriml {pgin®) Coucentrajions | (NAAQS! | Ineronwent {pnghn’) Tncrement
; (ngfm’) WAAQS) | ugiar’) d (HEhe)
{aghn’}
NO E-Hour 7.5% - 18% - -- -
: Annal ; 14 100 25 0.f 2.5
E-1 loue 7.5 - 19% - -- --
50, 3-Hour 25 - 1308 5132 1.5 25
' 24-Hlaor 5 13 365/260 91 0.2 5
Al i - RS0 20 0.1 2
vl 24 -Hour 5 i is0 m 03 b
Annsal f - = 17 02 4
PM, 2d4=-Hour 12 4 K a .07 2
? Apnual 0.3 - 15 4 0.06 [
o 1-1 ke 20 - {040 - -- -
f-Hour 500 375 10,640 - - -

*Wntos: The |-hour Class 1E NOgand 505 S1Ls are interim vatues published by EPA on June 29, 2010 and Aogusl
2010, respectively, The P, 5 mcreiments beeome elfective October 20, 201 E,

The following subsections describe the peneial approach discussed in ULS, EPA’s New Source
Review Forkshiop Moraf, Draft - October 1990, wilh the changes recotnmended in the 2010
and 201 | EPA guidance documents.

1.2.2 Class 1 and 11 Avea Significant Tmpset Annlyses

Significan! impact analyscs cstimate the ambient impacts from the proposed projeet (including
COnfCIMpOIaneoys emissions increases and deercases), Tor those pollutants with net actual
emission increases above the Significant Impact Levels (8TLs). The results of the significant
impact analysis delermine whetiicr a cnmulative impact analysis {including emissions [rom olher
noarby sources) must be performed. 1f the ambient impacts ko the propoesed project are less
than ihe S11. lo a particular pollutant and averaging period, then no additional modeling needs to
be porformed to meet federal New Souwrce Review (NSR) permilting requireinents.

S1Ls for the PSD pollutants are presented above in able 1-1, The |-hour NO; SIL has not yet
been finalized by HPA, therelove, as EPA has tecommended, an interim NO- SI1. equatl to 4% of
the NAAQS was used in the modeling demonslralions.

1.2.3  Class § and 1T Avea Cunudaéive Intpaet Analyses

Cumulalive impact analyses are performed o assess compliance with the applicable standard for
any potlutantfaveraging period lor which the project resulis in significant impacls. These

Simcfair Weaming Reffmtng Conpniy
Potaber 2011 Crirele (N Epatinsizenion Profect Modeling Anefvsis
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aialyses include NAAQS/WAADS and PSD Incremeid for Class 1 areas. PS1} Increment
anmatyses for Class T arcas were iof required (see Section 11.6).

1.2.4  WIDEQ-AQE Inhatation Risk Assessment

An inhalation risk assessment for ! lazardous Adr Poliulants (HAP) is required por WDHQ-AQID
guidance, Per tiis guidance, & Ticr | (sercening levely analysis is performed io cslimafe the
chronic carcinopenic risks for the project. The anadysis follows the facility—specific assessment
guidance developed by CPA as described in the document 4ir Toxics Risk Assessment Reference
Library, Velume 2, Facilify Assexssent. The analysis uscs the ALRMOIY modet and base
receplor prid per additional WDLQ-ACD gundance.

1.3  Modef Design Coneentrations

EPA has delined the dispersion model outputs or “design concentrations” that are compared to
the Sii.5, NAAQS/WAAQS, and PSD Incremets. LPA also recommends in GAQM Scetion
8.3.1.2 that the air quality modeling analyses should evaluate cither 5 years of National Wealher
Service meteorological dala or at lcast | year of site-specific metevrological data. These
analyscs use 3 vears of site-specific dala (sce Scelion 9 for details). Consequently, the modeled
design concentralions are bascd on GAQM Section 7.2 recommendations and the recent EPA
Pi; < and 1-in NO; modeting guidance mcmos, as discussed below.,

3.1 Significant Impact Anaiyses

Ior the Class If Area sigmilicant impact analyses, the modeled concentrations that were
connpared (o the S1Ls are the highest concentrations over the proposcd 3-year meteorelogical
period.

For the Class 1 Arca significant impact analyses, maximum ACRMOD predictions at a distance
of 30 ki From he modeled sourees in all divections were compared to the Class | Arca SlLs.
This {ype of scrcening analysis was used lo dedormine that CalPuff modeling is not necessary for
the Class TPSD Incroment analysis.

1.3.2 Cumzlative NAAQS Anadyses

The modeled desipn concentrations for the cumulative impact analyscs are deseribed below:

o For CO NAAQS, the T-hour and 8-hour desipn conceitration is the highest, second-
highest concentration from each of the individual years thal are modeled;

o For NOs, the annual NAAQS desipn concealralion is the highest of the annual averages
calcutated Irom cach of the individua! years, The I-hour NO; NAAQS design
concentration is the highest 98th percentile of the annual distribution of daily maximum
i -hiour concenteations, averaged on a receptor-by-reecplor basis across the nmumber of
vears madeled. Allernatively, (he bighest, Sth-high (FBIT) value may be used initially,
sinee it is more conservative than the 98% percentile of daily max 1-hour concentrations;

s lor 50, the annusl NAAQS dosipn concentration is the highest ol the anhual avorages
cateulaicd from each of the individua! years. The 3-hrour and 24-hour design values are

Seagre Maviroeitendad Consilifng, LP. 1-5 Srefair iWvoming Refining Compen
{letaher 261 1 Crude OFf Opimizasion Fraject Modeling Arvaiysis
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the highest, sccond-highest concentration From each of the individual years modeled.

The |-hour S$O: NAAQS desipn concentration is the highest 99h percentile of (he annual
disivibution of daily maximum !-hour concenlrations, averaped on a recepter-by-receptor
basis across the numnber ol years modeled. Ahemnatively, the highest, 44h-high {H4: 1}
value imay be used initially, since il is more conscrvative than the 99 percentile of daily
max 1-hour conveniiations:

e For PMy, the 24-hour NAAQS design concentralion is the *“nd-1" highest concentration
over the “n” year modeling period (high 4" highest For the three yoar melcorological data
get). The 24-hour PSTY Increment destgn concentration is the highest, second-highest
concendraiion calculated from each of the individual ycars that are modeled. The PSI2
annual increment design concentration is the highest of the individual annual averapes;
and

e lior PM; s, the 24-hour and amioal desipn concentrations were based on the kaiest CPA
guidance memorandum titled “Modeling Procedures for Demonstrating Compliance with
Pidy s NAAQS?, Steven Page, CPA OAQPS, March 23, 2010. For the 24-hour NAAQS
desipn concentration, the highest 24-hour PM; 5 concentration was determined for cach of
the 3 years madeled. For conscrvatism, the highest 24-hour value over the entive 3 year
period was selected as the design concentration. U'or the annual average NAAQS design
conceniration, the highest modeled annuat conceniraiion over the three years was
considered as the design concentralion.

133 TP8D Licrement Analyses

The Class IL P8I Increments are maximum allowable increases in concenlrations (haf may be
exceaded once por year at cach site, except for the annual incecinent which may not be exceeded
at all. Therefore, for short-lerm averapes the highest, second-highesi short (cim average
concenlration for any year is the design concendralion, and lor annual averages the design
coneentration is the higlhest modeked annual average, For the Class Tarca PSD Increment
analysis, the highest short term and annual concentration for any year will be the design
concentiation for comparison with the Class [ increments.

A summary of the applicable Class T and T{ SILs, PSD licreinents, and NAAQS is provided in
‘Table 1-1.
L4 Proposed Modeling I'recedures for Individual PolHutants
The fullowing Subseciions 1.4.1 through 1.4.5 discuss the geoeral modeling approach for ench
poliutant evalusted.

Ld.1 NO; 1-hour and Annuat Modcling
‘The standard approach disenssed in the UK. HPA NSR Workshop Manual will be used for the

annuzl NO; modeling,

lipr the 1-howr NO; analysis, the interini SI1. proposed by ihe U.S. EPA is 4 ppb {approximately
7.5 jighn'). A multi-step approach for NG, L-hour average modeling was condusted.

Oeieder 2081 Crarede (N Opatimeizoifon Peofect Modeling Analpsis
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Sigp | {Significant Impact Medeling). In the first step, all project-relaled and contempaoranecus
period increases and decreases were modeled. Full conversion from NOy to NO; was assumed.
The modeling was conducted on a receptor grid described in Scetion 8, using thvee years of
onsite meteorological data. Tn Uiis step, the maximum modeled value was comparcd Lo the S1L
of 7.5 np/m’ for the 1-hour average. A receptor grid containing all receptors with maximum
madeled concentrabions over ihe 511 was construcied for use n the Cumplative Impact
Modeling. Additional discussion of the teceptor prids to be vsed in cumulative impact analyscs
is provided in Scction 8.

Step 2 (Cumulative Tmpact Modeling). In this step, on-site existing and off-sile sources of NOy
wore sdded Lo the modeling. A discussion regarding the developiment of the inventory of of-site
sources is provided in Seclion 5.3. The cighth-highest maximum daily valucs were averaged
over the three-year period an a receptor by receptor basis. The Ambient Ratio Methad (ARM)
was applied to adjust lor conversion of Ny to MOy,

The monitored NOy background concentralion described in Section 3.4 was added to the design
values predicled Trom the Step 2 modeling, The results of the Sicp 2 modeling were added to the
background concentration for comparison 0 the NAAQS/WAAQS, Compliance was shown at
all roceplors.

142 S0 Modeling

The standard approach discussed in ihe 11.8. EPA NSE Workshop Manual was vsed for the
annual, 3-hour and 24-hour 503 modeling.

For the 1-hour S0, analysis, the interim SIL proposed by the U.S. 1iPA is 4 pph (approximaicly
7.8 ng/m’), A multi-sicp approach for SO {-hour average madeling was conducted.

Step ! (Significant Impact Modeling). Tn the {icst step, ail project-related and contemparancons
period increases and decreases were modeled. The madeling was conducied on & veceptor grid
deseribed in Section &, using (hree years of onsite metcorological data, Tn this siep, the
maximuin modeled value was compared to the 8T8 ol 7.5 pg/m’ for the 1-hour average. A
recepior grid contuining all receptors with maximom modeled concentraiions over the SIL was
constructed for use in the Comulative Tmpact Modeling, Additional discussion of the receplor
grids to be used in cumplative impact analyses is provided in Seclion 8.

Siep 2 (Cumulaiive lmpact Modeling), T this sicp, on-sife cxisting and off-site sources of 80
were added lo (he modeling. A discussion regarding the development of the inventory of off-site
sourees is provided in Section 5.3. The fourth-highest maximum daily values were averaped
over ihe Buce-year peried on & receptor by receptor basis.

The monitored SO backgrond conceniration described in Section 5.4 was added {o the design
vahues predicted from the Step 2 modeling. The resulis of the Step 2 modeling were added 1o the
background concenlralion Loy comparison to the NAAQS/WAAQS. Compliance was shown at
all roceptors.

No receptors were shown Lo be significant for the annual SOz modeling. This analysis was
deemed complete at this slep amd a {ull impact analysis was not performed.
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1.43 CO i-heur and 8-hour Average Modeling

‘The standard approach discussed in the I1.8. EPA’s NSR Workshop Manual (1990} was used [or
ithe CO modeling. As discussed in Section 11,3, the model predictions were belov the
MNAAQSWAAQS for hoth averaging poriods.

Ld4.d4  PMyy 24-hour and Annuzl Average Muoleling

lFor PM g 24-hour and annual NAAGS and incremeit analyses, the modeling was condueted in
aprecment with the modeling procedoves provided in thie U.S. UPA’s NSR Workshop Moanual
(1990}, The highest, ticst-hiph model impacts from the project and conlemporancons souIees
were used in the significant impact modeling. As diseussed in Section 11.4, the model
predictions were below the SILs for both averaging periods; (herefoce, cwmulative Full lmpact
and Increments analyses were nol requited Tor this pollotant,

145 PMzs 24-hour and Ansunal Average Modelisg

Issues related lo implemoenting the NSR program for PMa s were addressed in a mesorandam
dated March 23, 2009, Modeling Fracedures for Demonstrating Compiianee with Pis s NAAQK.
The niain issue was related to elimination of the “PMyy as o swirogate” policy in favor of an
cxplicit PM; s anabysis. The steps discussed in Scetion 1.4.1 {regarding 1-hour Ny modeling)
were also ulilized for the PM; s modeling, with the fullowing modifications:

o In Step 1, the modeling resalts weire compatcd to the Sils established by the [LS. EPA
on Seplember 29, 2010 (ie., 1.2 pg/m’® for 24-hour average and 0.3 ppAn® for annual
AVCIAZE);

« DM, s emissions werc conscrvatively assumed equad o PMe emissions lrom all modeted
sorirces except the FOCTF Regoneralor Yent,

s The desipn values (or PM; 5 described in Sections 1.3.1 amd 1.3.2 were ulilized;

v  The PMy s background concentrations described in Scelion 5.4 were ased in the NAAQS
analyses,

I highest, fist-high model fmpacts trom the project and coitemporaneous sonrees were used in
tire significant inpac! modeling. As discussed in Seetion 11.5, the model predictions were below the
SILs for the snnuat averaging period; therefore, cumulative Foll lmpact analyses weie not required
tor this averaging tine. A Full Impact anaiysis was conducted for the 24-br averaging period.
MAADS/ WAAQS compliance was show at all recoptors.
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SECTION 2

MODEL SELECTION

The kiest code (version 11183) ol the UG.5. EPA approved AZRMOLD model was used to predict
pollutant concenfrations. A commercial version of the model {BEEST lor Windows by Bee-Ling
Soltware), was uscd as (he modeling interlace. In this analysis, modeling with AERMOD was
performed vsing the regulntory defaukt options, wiich includes stieck heights adjusted lor stack-
lip dowmvash, buoyancy-indaced dispersion, and final plume rise, Ground-level concentrations
occwring during “caliy™ wind condilions are caleulaled by the model using the caln processing
feature.

As discussed in Section I, the new NOs and P, 5 standards are probabilistic, which reguires
past-processing of initial modeling results to demonstrate compliance wilh the standards. The
now ARRMOD vorsion fully incorporated in BEEST for Windows sofiware ingludes processors
to caleuiste the required statistical probabitities of NG, and PM; s concentiations as prescribed in
the LS. BPA’s guidance’™''. More details regarding the post-processing procedures are
provided in Section 10,

s, EPA, Novice Regarding Modelig for New oy M2 NAAQR. Yebrascy 25, 2000 {Eipdated).
B L%, BPA, Modoling Procedires for Demtanstvating Compliance with PM2.5 NS08 Werch 23, 2010,

Srigre Favivontnental Consilifng, LoF. 2-f Sirnclair Wrowinge Refiniae Compeny
Cherlesfrey 2051 Crawde Of Geeisization Praject Modefiser Amfisic

SOLVAY2016_1.2_004676




SECTION 3
SITE LOCATION

A drawing showing the SWHRL ambient boundary overlaid on an aerigl photo is shown in Iigure
3-1.

An image showing the relative location of SWRC to the nearby Class | greas is depicted in
Fipure 3-2. The Class | arcas ncarest o the Gacilily are the Savape Run Wilderness Arca {75
kilomelers) and the Mount Zirkel Wilderness Avea (92 kin), All other Class T areas are greater
than 100 kiloneters from SWRC.
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PL.OT PLAN

The cquipment affected by this project is located at the existing SWRC relinery in Sinclait,
Carbon Cowtly, Wyoming. All sources are localed within the Ambicent Aiv Boundary shown in
Liigure 3-1. This revised boundary was approved via an August 9, 201 1 {etter from WDHQ-
AQD. The location of the emission sources and buildings refative to the boundary are shown in
ligure 4-1.

In all modeling input and cutput daia liics, the location of emission sources, siruclures, and
receptors are represented in the Universal Transverse Moreater (UTM) coordinate syslem. Al
UTM coordinates used in the madeling arc bascd on the North American Datwin of 1927
(NAD27).

All emission units, buildings, stroctures, and property boundary locations digitized from plot
plans and/or Jand surveys were converied o cquivaient UTM coordinates, SWRC’s rectanpular
buildings and steuctares and their corresponding UTM coordinates are prescnted in Appendix A.
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SECTION 5
MODTLIN(: EMISSIONS INVENTORY

SWRC evalualed and quantificd hourly and annval emissions for all applicable pollutanis
associated with the project. Detailed emission caleulations are provided in the permit application
package.

Lmissian sources included in the modeling inpud liles are speeific to each type of modeling (..,
Significant Impact; Cumulative Impact; PS1) incremend, and Tnhalation Risk Assessment, as
applicable). The source selection is addressed in the following subsections, which provide a
bricl deseription of the modeling setup for the emission sourees and the source groupings,

51  Significant Tmpaet Modeling Suunrces

Significant lmpact Modeling was conducted Lo deterinine the Significant lpact Area (SIA), ie.,
the avea in which receptors must be located to evaluate compliance with NAAQS and PS)
Increiment standards, ‘'he PSI3 Slep | analyses were completed for MO, 505, CO, PMy 5, and
Lt T

‘T'o determine whether Cumulative Tmpact Modeling, PSD Increment modeling, andfor

pre- -comsiruciion and post construction ambient air monitoring lor NGy, SO,, CO, PM; s0r PMig
is required, modeling of emissions [rom Lhe project related 3 mcreuw. as well as all emissions
incrcascs and decreases during the PSTY conlemporancous period'” was conducted to determine if
the predicted concentrations cqual or cxeced ihe S1lLs listed in Table 1-1 lor cach respective
pollatant and averaging pericd. Tf a STE. was excecded for a particular pollutant-averaging period
combination, a signilicant impact arca {SLIA} was defined as all receplors will: a design value that
cxceeds the Sil,

Tables showing (he sourec parameters specitic 1o each modeled source included in this step of
the analysis are presented in Appendix B. These tables include 1M coordinates, emissions
raies, aind release parameters for each modeled pollulant and conission source,

5.2  Cumulative lmpact Modeliayg - On-site Sources

NAAQS and PSD increment Hull Impact Modeling (FIM) analyscs were conducted for the
pollutants with significant impacts from the project and contemporaneous period sources. All
oni-site sources were included in this step of Ui modeling analysis at maximum permitted
ennssion levels.

Tables showing the source paramelers specilic to cach modeled source are presented in
Appendix C. These tables include U'TM coordinates, emissions rales, and relcase parameters for
cach medeled poliutant and cmission sonree.

2 New Sowrce Review Workshop Mol Prevention of Signiffcant Dereviovaiian and Nonntotrent Area Peraiting, Section
CIY.N. 1F58 TRA, Office of Abr Quabity Plaaning asd Stagdards, Clotoher 1994,
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53  Cumulative Ispact Modeling - Off-property Sowrces and Pavameters

The inventory ol oll-sile sources was based on historical cumulative modeling amalyses
performed by SWRE as well as updated inlormation recently provided by WDEQ-ALI).

Tables showing {he source parameters specific to each medeled source are presenled in
Appendix C. These tables include UTM coordinates, cmissions rates, and release parameters for
cach modeled pollutant and cmission source.

5.4  Hackgronad Concenfrations

Background concentrations for the NAAQS/WAAQS anulyses wore provided by WDEQ-AQD
in their comments on {he protocol, received via electronic mail on September 20, 2001, A
sunmary of the background maonitored values used in ihe analyscs is provided in Table 5-1.

Tahle S-1
Baekgroued Concentrations Used in Modeling
Siechir Crade Optimication Project
Hacligrannd Coicenirations
............ (WDEQ APHIZ24Y;
Background
Averaging | Concentralion
Pollntan Period {ug,_i_’._t_r_:tg)
I-Hour 32
ND}_ _— T — ]
-  Annal 59
[-TIour 20.8
3-i{our [ RE
24-Hout 3.2
Annual 2.3
24-1lour o
PM, 5 e
. Anpual 42
-Hour 62
PM“] ..... 24 O
Annual 15
Nofes:
1} M backgronnd (oo 2008-2018 data o the AQD's durphy Hidge site.  T-hour beckgreuntt: J-year avonge
ol e 98 percentibe al the daily modanums* {0.017 ppm); anvaed backerowsd: Iighcst anmosd oacre (5,003 ppoe)
Zj i-tlour S0, background s the 09 pereentile of the anowed distribution ol deily wwxines (0008 pps) from the
AGD's Winasullot vils R 2(H3-2009
3 31 kowr 50, Backpeouned is (he 2™ Niigh 3-hou (0,006 ppin} from the AQD's Wanswiter site For 2008-20065
&) 241 bour B0, backgronnd is the 2 high 24 -hwour (0,007 pprm) From The AQTFs Wamsatier site For 2008-200%
5% Annual 50; bavkeronnd s B Bighesd aecesen] e (U001 gy o the AQLY's Wisnsubter site for 2008-2009
6 241 Eir Py 5 backerovnd is the 3-vear average of thic a8t perconinie of the Bt-boer avereges®® o e A s
Cheyene site {2058-20110}
s Annual FM, ¢ ackgromed i B 3pear avecage of e annual means** from the AQU's Cheyonne site (2008-2010)
Reugre Ervivennneatod Copstiting, LF. 32 Sincloie pinmivg Neffreings Ciekpan
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1 24 -Honr PMg hackgeoend is the average of the highest 2%irigh 24-hour svesages fram the AQLYs Wansetier sitc
(HOHR-2010)

9y Annnal M backgrourd s e 1-yoar aversge of (he sl mesns from the AQD's Wamzntter site (2H03-204 ()

* per BPA e Adeltionad ©lartfication Negarding Application of Apperic 1 Modeling Gildanee for ife
Flew MOy Nationea! Anebient A Quelity Standard {T. Tox, 1 bac F1}

++ yor BEA mcine Modeling Pracedinves for Pemnrstaiing Congplioncs wish PAfy s NAAQS (5. Page, 23 bdar

1))
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The land use within a 3-kilomeler (ki) radins of SWRC was cvaluated using current agrial pholo
images and pencral knowledge of the ares, Ruval limd use clearly prevails in the arca; therefore,
the ARRMOD-delanil rural dispersion option was usad in this air quality analysis.

‘The terrain option was used in the modeling o accowt lor the clevation of the en- and off-site
sources, receplors, and downwash structures. 13ase elevations of the facilily emission sourees,
buildings, and all receplors will be oblained from a National Llevation Dataset (NELY) File as
desciribod boelow.

An NED file was obtained [rom e United States Geological Survey (LISGS) website'. The
NED lile is a NADE3 clevation file with heights measured in melers. Thie NED file was used to
calculate etevations lor all modeled objcets (sources, structures, and receptors). A copy ol {he
filc is included on the DY) submiited with this reporl. The NED file has a resohution of i-arc

second.

‘The terrain elevations were imported into the ACRMOD input file using the BEEST for
Windows buili-in processor that utilizes the latest version of EPA’s AERMAP (version 1103}
tervain preprocessing program.

i /fsepmless.usgs. gowindex php
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Diveclion-speeilic building dimensions and the dominanl dewnwash strueture parameters used as
input to the ALRMOD madel woere determined using GEP/BPIP-PRIME {Goud Engincoring
Praclice/Building Profile liput Program for PRIME) propram, version 04274,

IJata input for each structwe al SWRC was used by the BPIP-PRIME program fo caleulate the
dircetion-specific downwash parmnelers. The BPIP-PRIMIS program genevates the helght, widith
and three additional downwash parameters for thirly-six compass dircelions for cach structure
with reference to gach point source of cmissions. BPIP-PRIME also lakes info account the
difference in (he basc clovation of the point souvce and the siructore 1o determine the geod
engineeting practice (GEP) stack height or the height at which the stack will not be aficcted by
downwash from the structure,

‘The output from BTIP-PRIME contains & summary of the dominant stioetuecs for cach emission
unit (censidering all wind divections) and the actual building heights, projected widihs, and (hree
additional purameters lor 36 wind divections, ‘This information was (hen incorporated info the
input files for the ARRMOGD imadel using ihe BELST for Windows Suile’s buill-in [unctions.
The BFIP-PRIME input and output files are provided on a CD accompanying this modeling
report.

BTIP structure information is alse tabwlated in Appendix A.
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SECTION 8
RECEPTOR GRIDS

The folowing sections discuss (he receptor grids that were wsed in the modeling analyses. All
receptor coordinates have a datum of MADZ7, The receplor elevations for all grids wore
evaluated using the BEEST [or Windows sollware’s built-in processor that utilizes the AEFRMATD
prageam Yersion 1 1103, which processed the NEID (ile covering the modeling domain.

i1 Receptors fin Class I Impaet Modeling Anatyses

A pelav grid was vsed to conduct the Class T Significant Tmpacl modeling anatyses. A sct of
polar reecplors was sct up that are accanged in an arc {full civcle), with T degree spaciing, al a
distance of 50 kilometers, The location and conliguration of these receptors is shown in Figure
3-1.
£.2  Receptors for Class I Preleminary Medeling Analyses
Ior the criteria polluiant and inhalation risk modeling, the base recoplor grid {ollows the WDEQ-
AQD guidance for PSD modeling analyscs. 1t consists of a grid containing:

»  5{-m spacing along the facility ambient air boundary

«  190-m spacing from the ambient boundary lo a distance of at 1.0 kan

o 250-in spacing from 1.0 kmto 1.0 km

o 500-m spacing from 3.0 kim to 100 km

v 1000-m spacing lrom 10.0 kin o 25.0 km
The size of the grid was sufficient in sl cases to establish the signilicant receptors. The location

i confrguration of {hese reeeptors are shown in Figures 8-2 and 8-3.

8.3  Receptors tor Class H Camulzfive Impact and Incerement Modeling Apalyses

For Class IT Cumulative and Increment modeling analyses, receptor grids were buili containing
only those receptors exceeding the 8TL for cach pollutant and averaging time. "These reduced
recepior prids ace shown in Figures 8-4 through 8-11 below.,
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Figure 8-1
Receptor Grid for Class T Arvea Modefing
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Vigare §-2
Tnitinl Base Recepior Grid
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Figure 8-3
Initint Receptor Grids For Class IT Arex Modcling (Fencelite Area)
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Tigure 8-5
Reduced Receptor Grid for Cunmutative Annwak NO,
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irigure §-6
Redaecoidt Receptor Greid For Cussniative 1-5y SO;
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Figure §-7
Reiduced Recepior Grid for Cumulative 3-iur 80,
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Figure §-8
Heduced Receptor Grid For Cuamuiative 24-br 50,
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. Higure 8-9
Reduced Receplor Grid For Cumsulative 24-hr PMp
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The ARRMOD modeling analyses discussed in this ceporl used 3 years of onsite melcorological
data reecatly approved by WDLEQ-AQD. The following is a sunmaiy of the processing prepared
by WDEQ-AQI):

Sinclair is conducting metcorobogical monitoring at the SWRC relinery 1o collect date suitable for aic
quality modeling.  Monitoring hegan in Seplember of 2007, and the poviod of record for the ARRMIT
processing for (his project spanned the 3-year period Lrom January |, 2008 (hvouph December 31, 2010,
Sinclair condneted {he monitoring according (0 the plan that was swbmilted (o (and approved by) the
Division titled Sinclair Wyoming Refining Company — Mefeorological Muniforing Plan {ENSR
Corporiation, Augbst 2008). The monitoring station is located 4t the coordinates shown below:

*  4LT785°N, [07.115°W (NAL 83)
+  UTh: 324,235 m b 4,628,059 m N (NAD 83, Zone 13)

The meteorological fower is instrumenled at muliiple levels;

Ambient tempersture (2 melers, 10 meters, 30 meters)

*  Wind speed and direction (10 melevs, 30 meters)

*  Tofal solar radiation (2 melers)

= Batometric pressure (2 melors)

s Verical lemperatire difference (helween 2-10 meters and 2-30 meters)

e Verlical wind speed and verlical wind speed standard devintion {30 melers)

Lipper-air data is neaded by AERMET to represent ihe temperature structure alofl, For this project, the
twarest upper-air dafa were available from the National Weather Serviee (NWS) station in Riverton,
Wyoming. The ABRMET prepirocessor was used to combine the surface data and upper-air data info a
format suitable to drive the AERMOD model.

Data from the NWS Auntomated Surface Observing System (ASOS) stalion in Rawlins, Wyoming, located
approximately Live miles west of the Sirclair refinery, were used fo substitute for missing data from the
retinciy. The AERMET processing inchuded the use of I-minute ASOS wind dats [iom Rawlins. These
I-minute files are used to reduce the number of calm/missing hours that resull from the use of the
standard surface files that utilize & singie observalion lo represent a given howr.  AERMET and the
AERMINUTE processor (bolh version 059), which are capable of averaging the T-minute ASOS daia
for each hour, were used to produce the datasets deseribed here.

Stage 3 of ACRMIIT processing (also catled the METPREP stage) requites the inputl of swrface
characleristics of the arcas from which the surface meteorological data were collected. These suiTace
characieristics, which are used by ABRMET to defennine heat fluxcs aned alinaspheric stability, inghude:

*  mitkiay albedy — fiaction of solar madiation reflecled at the surface

Horgre Fnviranivestial Conswfilag, 1P, w7 Sinclair Weowmimg Refiniug Comparny
Cledirfrer 2011 Crapele (R Opifnization Prafect Madefing Analvsis
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s daytime Bowen calio - indicator of surlace maislyte
o suwrthice roughness lemgth - heighl ol obstacles to the wind floww

Seasonal values of swrinee roughness, Bowen ralio and midday afbedo were delenmined wsing the EFA
AERSURFACE program (08009). This program, which was released in January of 2008, makes wse of
glectronic land cover data from the U8, Geolopical Survey 1o aulomatically caleulate surface
characteristics for a piven modeling domain.

A ATTRATURTACE user has the option ol choosing Bowet vatios thal ave faflored for dry, avernge, or wet
conditions. DBased on available precipitation data rom the Rawlins area, the Division chose “average”
moisture conditions for each of the theee years of data that were processed. Given thal the fong-term
average amual precipitalion ol ol Rawlins is approximately 9.0 inches per year, the aren was classified
as “arid” for AERBURFACE processing.  Scasonal classifications for the lwelve months of fhe year
Lallowszd the standard AVRMUT/ADRSUMTACE breakdown {e.g spring = March, April, and May anky).

For final calewation of heat fluxes and stability in Stage 3 of AERMET, the Division chose the Dulk
Richardson method. This method prompts AERMET {0 make wse af the temperature difterence
measwements that were collected at the refinery. Wind roscs for the [0-meter and 30-meter levels are
presented in Fipures band 2.

Sage Eaviromrentaf Consufiing, £.5, g-2 Sivclair Froming Refiniag Company
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SECTION 14
MODEL REFINEMENTS AND POST-PROCESSING

While the new 1-hour NAAQS is defined relalive to ambicnt concentrations of MOy, the majority
of nitrogen oxides (NOy) emissions for stationary and mabile sources are in the [orm of nibric
oxide (NO) rather than NO,. 1o addition, the now standard for MO, is attained when the 3-vear
average of the 98ihpercentile of the annuad distribution of daily maxitnum { -howr concentralions
does not exceed the threshold value of 100 parts-per-billion, As aresult, special techniques
iscussed below weve used (o demonsirale compiiance of SWRC opcrations wilh the now
stuindards.

E(LE NGO Modoiegz Options

The 11,8, E'A’s NO2 modeting memorandum' and clarification™ provide four main options lor
1-bour averaping peried modeling for NOy:

e Tiegr 1 — Regolatory default madeling assuming full conversiom ol NO Lo NOy;

¢ Tier 2 (Ambient Ratio Method, aka ARM} - Regulatory delsuli modeling with Ticr |
results muitiplied by enpirically-dervived NO2/NO ammuial national defaull ratio of 0,75,
The March 1, 2011 EPA memorandum authorized using the 1-hour NGo/NO, defanit
ratio of {3,

o Tier 3A (Ozone Limiling Method, aka OLM) - non regulatory defandi bels oplion;

o licr 3B (Plume Volumetic Molar Ratio Method, aka RYMRM) — non regulatory defauit
beta oplion.

‘Tier 2 option was used in the 1-hour and annual NG; modeling, Note that the chemical name
used {or MO, in the cumulative modeling analyses was *NO2”. This namc convention was
selected hecause this is the chemical 11 used by the new ARRMOD software (ver. 11103) to
comycte apecial freatment of the model predictions (c.g., averaging periods}. 1lowever, the
modeled smission rales wers for NO; therelore, the Tier 2 adjusimenls were applied lo the
medel-calculated values.

Y115, TIRA, Amplicabifite af dimenidix ¥ Mofaling Cuidonee fis the Pfoer N0, MAAOS, Meaarindum, (e o Aic Qualiyy
Plienerazan sinil Slanadands, T 24, 2630,

B8 1IPA, Ao € horlficertion Repereling Applicetfon of Appewdi B0 Moelefing Guidoree far ihe $-fowr MO NAADS,
Niemorandam, ERACs New Souree Boview Policy & Guidanee Web page, Marcl 1, 2011,
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SECTION 11

‘The modeding resulis for each potlutant and averaging perviod are summackzed in the [oliowing
subsections of this scction. Tables comparing the design concentrations for each averaging
peviod for each pollutant to the applicable signilicance leved, PSD Inerement, and NAAQS are
included in this seetion or in Appendices B through U, as veferenced, Also included in Appendix
T3 awe figures showing the focation ol e Comulative NAAQS/WAALDS resulis.

A dipital video disk (DVD) accompanying fhis veport contains all mede! inpud and cuipul files,
as well as melcorological dala clectronic files pertinent to the modeling analyses, terrain files,
downwash files, and supparting information files,

1.1 Modeling Resulés for NO»

A Significant Timpact Analysis was performed for {-hour and annual NG, as discussed in Section
1.4. Three years of onsite meteorclogical data were used, as was the full base receplor gridl.
Maximum modeled concenlrabions over the three year poriod {assuming Toll conversion of N
to NO3) were compared for cach receptor 1o the SI{.s, One receplor for e antual sveraging
period and 94 receplors Jor the |-hour averaging period were found to exceed the Class 1 SiLs,
These receptors were then included in the NAAQS/WAAQS cumuladive analysis. Figurcs
depicling these rednced receptor prids can be found in Section 8.

A Comuiative Modeling Analysis was performed using he reduced receplor prids, the three
years of melcorological data, and an cmissions inventory including all onsite and surrounding
oftsite sources modeled at their muxinum PTEs.

The highest-cighl highest maximum daily value averaged over the three yeurs, adjusted using the
ARM (0.8) plus background 1-hour ambient air conceniration for NOy is 132.5 ng/m’, or
approximately 70% of the NAAQS (188 pg/m’). Since no PSD Increment standavd has besn
established for this averaging period, the denonsiration is complete.

The highest adjusted (ARM) plus background annual ambient air conceniralion for NO, {Year
2009y 15 15.7 pgﬁn], ar approximalely 18% of the NAAQS (100 pgfm}), The highest adjusted
predicted concentration without background is 10,0 pg/me, or approximately 40% ol the PSD
Tnoroimend standard (25 pg/im®). Sinee all sovrces were modeled with the Potential-to-Emit rates,
no additional demonstration is required to documend that the PSD lucrement will nof be violated.

Full MO modeling results can be found in the tables in Appendix T,

11.2  Madeling Results for 80,

A Sipnificant inpact Analysis was performed for 1-hour, 3-hour, 24-hour and annual SO; as
discussed in Seclion 1.4, Three years of onsile metcorclogical data weie used, as was the full
base receptor grid. Maximum modeled concenlrations over the theee year peciod were compared
for each recepior 1o the SiLa.

Sage J':"nw'mmucni':ﬂ!' Camsaefting, L5, fi-f Sieclair Hivoming Refining Coupany
Cietader 2051 Crude C8F Opinization Frofoet dodefing Jralysis
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Bo receptors excceded the S1L for the annual average. Therelore, no cumubslive
NAQOS/WAAQS or Tncrement analyses were required.

41 receptars for the 24-hour averapging period, 28 reeepiors for the 3-hour averaging period and
917 recepiors Tor the T1-howr averaging peried were found to exceed the Class T Sl s5,. These
recepiors were then included in the NAAQS/WAAQS cumlative analysis. Pigures depicting
these reduced receptoi grids can be fowwd in Seclion §.

A Cumulative Modeling Analysis was perfoimed using the reduced receptor giids, the three
years of metcorological daia, and an emissions inventory including all onsite and surrounding
olfsite sowrces modeled at their maximom PTEs,

The highest-fourth highest maxinmm daily valuc averaged over three years plus background |-
honr ambicnl aiv concenlration for SOz is 102.0 ughn®, or approximately 52% of the NAAQS
(193 ngfim’™y. Since no PSD Increment standard has been established lor this averaping period,
the demonstration is complete.

The highest-second highest plus background 3-hour ambient air concentration for SOs (Year
H09) is 97.1 pefin®, or approximately 7.5% of the NAAQS (1300 pgfm’). The highest-second
highest predicted concentration without background is 81.5 pg/m’, or approximately 16% of the
I’$13 Increment standard {512 je/m’). Stnce all sources were modeled sith the Polential-io-Emit
vales, no additional demonstration is required to document that the PSD {ncrement will not be
violated.

The highest-second highest plus background 24-hour ambient air concenteation for SO; (Year
2010) is 62.3 ug/m’, or approximately 24% of the WAAGS (260 pp/m’). The highest-seeotid
highest prodicied concentration without background is 57.1 pgfm’, or approximately 63% of the
ST Tncrement standard (91 pghn’). Since all sovrces were modeled with the Potential-fo-Lmit
tates, no addilional demonstration is requived (o docwment that the PSD Tnerement will not be
violaled.

Ladl 5G; modeling resulis can be lound in the lables in Appendix D,

113 Miuleling Results for CO

A Significant Impact Analysis was perfonmed for {-hour and 8-howr CO as discussed in Section
L4, Three years of onsite meteorological data were used, as was the full base receptor grid.
Maximum modeled concentrations aver the three year poeriod were compared {or cach tcceplor o
ihe Slis.

120 recepiors for the 1-hour averaging period and 66 receptors for thie 8-hour averaping period
were Found fo exceed the Class I 51Ls. These recoplors were then included i (he
NAAQS/WAAQS comulative unalysis, ligures depicting these reduced recepfor grids can be
found in Scetion 8.

A Cumulalive Modeling Analysis was perforimed using the reduced receptor grids, the three
vears of meteorological data, and an emissions inventory including all onsite and surrounding
oflsilc sources modeled at their maxinum PTEs.

Jurgre Kavirensmeendal Cansufiig, TP fi-2 Firvclair Froming Boefining Couprany
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‘The highest-second highest 1-hour ambient air concentration for CO (Year 2010) is

12,517 pg}’mj, o approximately 31% of the NAAQS (40,000 pa/in). No background
concentration was provided for |-houwr CO. Given the relatively low (31% of the standard}
maximuin modeled coneentration, it is extremely uniikely that adding a background value to this
conceniration it would approach the NAAQS. Additionally, there are no Inerement standavds in
place for CO. Thercfore, this analysis was deemed complete,

The highest-second highest 8-hour ambicnt air concentration for CO (Year 2009} is 4,800 pg/m’,
ot approximately 48% of the NAAQS (10,000 pg/m™). No background concentration was
provided {or 8-hour CO. Given the relatively low (48% of the standardg) maximwn modeled
coneentration, it is extremely unlikely thai adding a background value o this concentration it
woulld approach the NAAQS. Additionally, there aire no Increment standards in place {for CO.
Thergfore, this analysis was deemed complete.

Il CO medeling resuits can be found in the tables in Appendix D.

114 Modeling Rosults for PMp

A Significant Impact Analysis was performed for 24-howr and annud PMyg as discussed in
Section L4, Three years ol onsite meleorofogical data were used, as was the full base recepior
grid. Maximum modeled concentrations over the three year period were compared for each
receplor o e S1Ls.

Mo recepiors exceeded the STL lor the 24-hour or annual averaging periods. Therefore, no
cumulative NAQOQS/ WAAQS or Increment analyses wers required.

il P modeling results can be found in ihe lahles in Appoendix D.

11.5 DMoedeling Results for PM; s

A Significant impact Analysis was performed loe 24-hour and annuai PM; 5 as discussed in
Scetion 1.4. Three years of onsite meteovelogical duta were used, as was the lul base receptor
grid, Maximom muodeled concentrations over the three year period weie compared for each
receptor to the $ils.

Mo receplors excecded the SIL for the annual average. Thersfore, no cuomulative
NAGQS/AWAAQS or [Increment anadyses were required.

Two reeeplors for the 24-hiowr averaging peviod weve found to exceed the Class TF STL. These
receptors were then included in the NAAQS/WAAQS cumulalive analysis. Vigures depicling
this reduced receptor prid can be found in Section 8,

A Cumulative Modeling Analysis was perlormed using the reduced reeeptor grid, the fhree years
of metcoroiogical data, and an emissions inventory including all oasite and surrcunding offsite
sources madeled al their maxitum PTEs.

The maximum modeled plus background 24-howr ambiend air concentration for PMy s (Year
2009} is 15.00 ug/m’, or approximately 43% of the NAAQS (35 pg/r’). The maximum
modeled concentration withowl backpround is 6.00 pe/im’, or approximately 67% of the PSID

Herge Kovivewntenttad Consulting, LF. i11-3 Sinclate Wemting Refining Conprenay
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Increment standard (9.0 pgfm?). Since all sources were modeled with the Potential-to-Rmit
rafes, no wdditional demonstration would be required fo docoment that the P3D Incroment will
nol be violaled, PMg s increments do nod become elleclive until Goelober 20, 2011, Therefore,
this analysis is not applicable.

fudl PM; 5 modeling cesulls can be [ound in the ables in Appoadix D,

11,6  Modeling Results for Class § Avea 511}

or the Class § Arca Sipnificant lmpact modeling, emissions were modeted from adl project
related sources as weil as emissiony increases and decreases over lhe conteniporaneous period,
Maximum AHRMOILD predictions at a distance of 50 km from the modeled sources i ali
directions were compared (o the Class T Area SILs.

The highest annual NOy (snadjosted) concentratian at the distance of 33 ke from the project
sourecs iz 0.00 ggfmj, or 0% ol the Class [ SIL (0.1 ;1gfmj}. Since {he concentealion al 50 ki
Irom the project scurces is less than the 511, the wmodeling indicated that the project will not
create any thecal 1o (he PSD Increment standard af the Class | arcas.

The highest annual 30 concentration al the dislasce of 50 kim from the project sources is
$.00 g/, or 0% of the Class I SIL (0.1 ug/m®). Since the concentration at 50 fan from the
projeet sources is less than the STL, the modeling indicaled that the project will not create any
theeat to the PSD Increment standard at the Class 1 arcas.

The highesl 24-howr 505 conventration al the distance of 50 km from the projeci sources is
0,003 pgfin’, or 1.4% of the Class L $14 (6.2 pg/m®). Since the concentration at 50 km from the
projoc sources is less than the STL, the modeling ndicated thal the project will not creale aty
threat to the PSD) [ncrement standard at the Class [ areas.

The highost 3-hour S5 concentiation al the distance of 50 km lront the projec sources is
0.043 pgim®, or 4,3% of the Class T SIL {10 ng/m™). Since the concentration 4t 50 km from the
project sources is less than the SIL, the madcling indicaled thal the project will nod creale any
ihreai to the TSI Tneremeni standard at the Class T aress.

The highest predicted 24-hour PM g concentration af the distance of 50 kin from the project
sources is 0.00 pgfmz, or 0% of {he Class T SIL (0.3 pg!mj}. Since {he comcentration al 50 km
from the project sources i3 [ess than the 51, the modeling indicated that the project wili not
cicale any tuweal 1o the PSD Incroment standacd sl the Class [ arcas.

The highest predicted annual PMg concentration at the distance of 30 kin from the project
sources is 0.80 pg/m’, or 0% of the Class 1 SIL {0.2 pgfm®). Since the concentration at 50 kin
frommn the project souvces is less than the 811, the modeling indicaled that the projecl will not
create any lhucat to the PSE Incremeit standard at the Class 1 arcas.

Tl highost predicied 24-hour PM; 5 concentration al the distance of 50 km {rom {he projoect
sources iz 0.00 }igfm}, or 6% the Class { 511, (0.G7 yg:‘mEJ, Since the concentration at 50 km
from the projoct sources i3 kess than the SIL, no lurther demonstration is reguired. Nole that the
Class T ingrements for 'M2.5 do not come into effect until October 20, 2011,

Snme Epvivonmersal Consuiting, L. 11-4 Sirnclair Wremine Refiring Company
Coraber 2001 Cirande G Ctimization Project dlodefing Analysis

SOLVAY2016_1.2_004707




The highest predicted Annual PMz s concendration al the distanee of 50 kin [remn the project
sourecs is 0.00 uo/m’, or 0% the Class 1 SIL (0.06 pgfm™). Since the concentration at 50 km
[rout Lhe project sources is less than the SiL, no Ruiher demonstration is required. Note that the
Class § Increments for PM2.5 do not come into effect until October 243, 2011,

Fuli Class T modeling resulis can be Tound in the tables in Appendix I,

1.7  WDEQ-AQD Inhalation Risk Assessoeent

An inhalation risk asscsstment for Iazardous Aiv Pollutants (1TA$} from project related sources
was performed, Per WDEQ-AQD goidance, a Tier | {scrcening level) analysis was perfoimed to
cstimate the cluonic carcinogenic risks for the project, The analysis followed the laciliby--
specific assessmend guidance developed by EPA as described in the document Air Toxies Risk
Assessment Reference Library, Yolume 2, Facility Assexsment. The analysis used the AERMOD
model and base receplor grid per additional WDLHQ-AGD puidance.

The AERMOD dispersion model was used along with the three years of onsile meleorological
datz 1o delecrming the highest predicted ambicnt atr concentration per unit of mass emission rate
foor the annuad averaging period (3UQ). This analysis applicd the same dowawash parameters and
receplor prid as the Significant linpact analyses described above.

Table F-2 presents the model resulls (XAQ) for cach HAP source. The XA valuc was multiplied
by the emission rate for cach LIAP in lable -1 to determine a maxboum predicled ambient air
concentralion as shown in Table B-3.

Carcinogenic risks were assessed using the dispersion modeling described above and humetical
values of toxicity provided in Table E-4. This method only asscsscs risks associated with the
inhaiation pathway. Cancer risk was assessed lor each pollulimt by dividing (he maxinum
prodicted annual ambient air concenfration by the unit visk factor. This quotient is then
multiplied by one million 1o yield the maximum predicted incrcase in cancer risk per million
wilhin the receptor prid. The indices for each poliutant and source were summed to delennine the
overalt cancer risk,

Tablc -3 pecsents the cancer risk assessment results, The calculated cancer risk was 1.0 por
miiliens. This predicted risk is equal to the cstablished health risk asscssment significance
threshold. 1lewever, given the conservative nature of Lhis analysis {ihal an individual would be
exposed to the maximim conconlrations contintiously for 70 years) we believe this mumber
shows insignificance and compliance with this requirement.

Tndividaal risks For cach pollulant and source are presented in Table 1-5,

Setge Ervivomueniol Conaniting, £.F. {1-5 Hirrefeoiv Wyearmingr Refining Conlprany
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FSD rudos require special analyscs related to protection of the environment,

12.1  Visihility, Sails, and Vegetation

Additional impact analyses are requived for PSI1Y perinit applications, The three iypes ol
additional impacts analyses are growth, soils and vogelation, and vistbility.

12.L.1 Growih Amnalysis

Per the (1.8, FPPA Guidelines'®, & growth analysis is required only “if the project would result
i1 a significant shift of population and associated activity inlo an arca - thal is, a population
increase on ihe order of thousands of people.” Tomporary increase in the local population
may occur only during the comstruction period ol this projcet; however, the project will not
resuli in a significant population shift or increase, e number of net new jobs in the
community will not vesult in a significant shifl ol popuiation. Therctore, a growth analysis is
not requiced.

12.1.2 Soils and Vegetativn Anulysis

A scarch was conducted for information regarding soils and vegetation in the vicinily of
SWRC, The wost vecent analysis was doae by the Bureau of Land Management (131.M) in
suppott of the Chokecherry and Sierra Madve raft EIS (BLM, 201 1) " The Chokecheory
project area is Tocated approximately 2 miles divectly sonth of SWRLEC, Exceipts from Lhis
document are provided balow:

“The most commonty encounbered soils in the Cholecherty arca inclade the Rentsac, DHazon, and
Disnondyville sevies. The Ronlsac sovios occurs on mountains, esearpiments, bedrock-Hoored plains,
and hills. Slopes rangee from 10 {o 70 percent, Rentsag sofls are shalleav to calcareous sandstone with
loamy-skeletal lexlures. Waler erosion poiential is hiph and wind erosion pofential is moderale.
‘Topscit suilabiiity is poor due to large stones. The Dlazon sertes is shatlow to shale bedrock and
aceurs on pediments, Rittslopas, plafeaus and ridges. Stopes range (rom 6 (o 40 percend. The Blaxon
aories i2 ealeareons and is also compaction prone when moist or saluraed. Waler eroston potonlial is
high and wind crosion potenfial is moderate. Topsoil suilability is good. Fhe {Jiamondyille sorics
consists of moderately deep, well desined =oils hat Toveed in abuviam and residoum weathered from
calcareous loamstons and sandstoie. Dinmond ville soils are on fBo remnants, platcaus, hills and
ridges of cold intermountain basins. Slopes vange Bom 3 to 70 percent. Water crosion potential is
severe and wind erosion polenlial is slight. ‘Topseil sitability is fair due to high clay.”

*A majarity of the Cholechorry portion of the Application Area is mapped as rolling sapebrush
steppe. The roliing sagebrush steppe is 2 seminarid region of unglaciated plains and hills, feateing

18, HPA, Dirafi Now Souwrce Review Porkshop Manne!, Prevertion of Stgeificent Deteripraton amd Nonattalmwmenr dvea
Poritting, L5, BPA, Oce of At Quatity, Oelober 1990 CFepfer B) Ackfifone fopoed doalvses,

P BIM, Chatecherry amd Steeva Medre IV Enevgy Praject DETS, BLM, xocossed online:

TeEpfvw Bk povfwpsteainia/MEP Addocments T i/ Clhokecherry itmf, Septoinber, 2011, Chamiee 3, Affected

Enviriveren!.

Siegre Ravivonmental Consuliing, LF. f2-f Strvcclerir Whenmbimg Refining Conipey
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primarily ophemcral drainages. The potential nataral vepetation in this ecoregion is listed as westem
wheatgrass (Rl smithily, necdle-and-thread (Stipa comata), blue grama (Boufelona gracilis),
Sanddberp buegrass {Pon sectmda), praivie junegeass {Roelerfa maerantlig), vavious species ol
rabbithrush {Chrpsoficonnus sp. and Erfcameria nanseosa), tringed sape (Ariemisia i),
Wyaming big sagebrush (drtemisia tridentata var, wyvamingensis), silver sazebrush (Aricoisia cone)
and black sapebrush (Arfemisia nova) it lowlkads, sud moundain Dig sagebrosh (drtemizio tridentfain
var. vesevara) in higher elevation uplands (Chapiat of . 20043

Noune of the above listed soils or vegetation are identified as being sensitive. Presented
below is ‘Table 12-1, containing vegetaiion exposure screcning Lhresholds.

Tahte £2-1
Vegetation Fxposure Sercesinyg Thresholds

Senzitive Intermedlate Resistant
Averaging Vegetation Vegetation Vegeratlon
foliutant Thresheld Threshold Thresheald
Petiod Value value Value
{Hg/m3) (1g/m3} frg/m3)
1-hour a7 - -
3G, 3-hour 786 2,096 i3, 100
Annual 13 i3 18
4-hours 3,760 9,400 16,920
NO, &-hours 3,760 | 7,520 15,040
1month 564 564 564
Annial G4-188 94-188 34-188
co 1 week 1.8x10° 1.8x10°

Sourca: A4 Scrooning Procoduro for the impacks of Air Poliniion Sources on Plants,
Seils, and Animals {EPA 450/2-81-078), daled 121211880,

Based on the resulls of the NAAGS/WAAQS modeling presented in Section 1, none of the
Vegetafion Exposure Screening Thresholds will be excecded by the project. Thercfore, there
should be no deicimental effect to soils or vegetation in the area,

2.2 Class T Aren AQRVs
A Class | PSI? Arca iz defined as either:

« [nternational park
o  Nalional wilderness arca gicator than 5,000 scres
*  National memarial park greater than 5,000 acres

o Palional park grealor than 0,000 acres

Fage Em::'ranmen-'af Cepsaififng, Fo™ i2-2 Ninclair iWyoming Kefining Campois
Ccraber 20581 Crnfe CNF Ohiimization Prafect Modeling Anolpsis
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The nearsst Class | area to SWRC is the Savape Run Wilderness Arca, which is
approximately 75 kilomelers from the jocation of the project sources,

Per the Tederal Land Managers® Air Quality Related Values Workgroup {(FLAG} puidance,
Class | visibility and Alr Quality Related Values (AQRV) analyses must be conducted if tie
sutn of ihe PMg, S0;, and NQx emission increases from the project, in tons per year (ipy)
exceads 100, whore D is the distance in kilomeicrs {from ihe source. A full Q7D anabysis and
regriest [or delermination ol need lor an anafysis has been submitted by SWRT o WDEQ-
ACH) and was forwarded on to the appropriate Federal Land Manapers (FLMsY. 1 was
determined, by all affected ageueles, thal no Class T AQRYV imypact will be required (or this
project.

Wengre Kavirewmendal Coesalting, L5 f2-2 Sinclair Praming Reftning Compry
Fhotaber 200 Crinde Q8 Chotiimizarian Frajecr Modeling Anafvis
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APPENDIX

The [ollowing aliachments are incloded in this appendix it the Tollowing oider:

° Table A-1: Location and Parameters of Rectangubay and Polygonal Structures

s Table A-2: Location and Parameders of Circular Structures

g Environmresitol Cmradiing, 1P, Sintetair Wi Refining Comgpany
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'able A-2
Sivelair Wyoming Refining Company
Locution znd Parvameters af Chrenfar Structuves

Touk Name Base Kicvation 'FM Coordinates Tank Hipht Tunl Biaoeler
{y) {1 LEast (mz} | North (m) () (i3] (nx) ity
LRS00 201146 659028 § 32471985 | 462763311 3105 FO01 3479 Fld.1d
TH5E3 201137 639808 | 324582264 | 4627641058 1225 40,43 3477 E14.06
TRIEZ 2014.99 E5UFT4 | 32459514 | 462762705 1228 40.03 1844 0050
FEAQG 201091 6307 AT | 32470097 | 462756073 14340 4692 312 12209
TH.503 201037 630570 | 324984.53 | 4627635.32 914 29.99 34.42 11293
TRANL 2005.88 30400 | 32498103 | 46275209 914 2099 34.83 114,28
THARD 200024 630199 1 32508258 | 462752003 12.20 4003 25.76 84.53
T 2010.62 630652 | I248 10 | 4627573 45 12,20 4003 17.85 58.56
TH M 2010.53 630623 | 32465386 | 4627433.66 oI 29.86 24.14 T9.21
THO6E 2009.7% H303.50 | I24892.90 | 462744541 £7.20 643 240.79 58.22
TR2 2009063 039527 ] 32497922 | 462747395 984 29.99 3152 114.25
TR 2009.38 A30245 | 3230705 | 462743010 (090 35.76 20.81 68.27
TRH2 2008.13 632163 | 125036.25 | 4627430.33 F2.20 40.03 913 2995
TR0 2008.69 63HLD | 32504204 | 462746904 214 30.86 34.80 11418
‘TR512 2008.66 635009 | 12508529 F 402733415 2.75 4183 35.26 115.6%
THS1E 2008.34 658904 | 32508309 462731237 12,50 41.0¢ 35.36 116.02
TR AHIE. 76 O50.42 | 32502977 [4627350.49 010 2956 15.04 49.50
K4 2008.67 050032 | 32502981 (4627333618 3.60 8.4 506 20.72
TR 2008.60 658990 | 32502901 {4627321.03 975 3199 781 25.62
TRA72 2008.13 658835 | 32532370 { 4027532467 11.50 3773 11.65 18.23
TEAT] H0EH7 6388516 | 22334512 1 4627330.33 1650 5413 16.51 34. 16
THATH 2008.01 653756 | 323360.65 | 4627553.09 1300 4265 12.14 3583
‘TEA7S H07 96 GS87B0 | 32336920 | 462753090 13.00 42.65 i2.62 4142
FRAT4 2008.12 638835 | 32334582 | 4627601 30 108! G4.9% 20,56 6542
FRAH 200848 6569.50 | 32528243 1 4627025 8% 12.19 39.9% 37.87 124.25
LAl 2E.57 635956 | 32481155 | 46527236.33 9.40 3084 5.29 i7.37
SEIVYE 20834 635004 | 32488833 | 4627222 08 2740 32.90 4.86 L5544
BIN2T 2008.22 638665 | 32403009 | 4627225.13 15.20 4987 5.90 19,34
DLIXG2E 200819 638855 § 32494316 | 462721729 i5.20 49.587 5.55 i4.21
T 2060510 63E8.2F | 32F0EF.03 | 462723367 EXLL 2946 .10 3008
THILD 0857 G538 16 F 32502817 | 4627233 .67 EXL 2946 .20 JIT
BLIGSE 208929 6392, 16 { F24893 27 | 4627360404 {2.20 40.03 1G4 5251
SWS 200530 G3R.91 ] J25325.1% 1 46270G5%.19 30.48 10000 2.25 738
CLARI 200770 GEIGGd ) 544254 | A62TTT5.002 12.20 40.03 1709 002
CLARZ 2007.64 GFRG.7S § J2345T A5 | 462775850 12.20 40.03 19416 43,83
HI3 200739 336,55 ] 32547492 | 462773768 30.18 U8.75 12403 2 A4S
CORDE] 20T 05 BFRT.T6 ] J25370.50 | 62T7R4.21 36.27 FEOU0 $.34 2718
CORHIMZ] 2HFL93 HIRTI0 4 1253ARR44 | 462778424 36.27 TERUG 834 4733
[COELERAL 200798 635786 ] AZ3ATEFT | 462776972 25.91 #5.01 466 1530
COMNLS 200801 HARTO6 ] A253RRA0 | 462765962 30.4% 100.00 241 7.8%
COMNTS 2008 E1 658820 | 325362.94 F 462771621 30.43 100 241 7.39
Neige Keavivonmesial Consufiing, L. Strclair Frouing Reffuing Canprany
Cleraber 201 1 Crude O Opsimization Frafoet Madefing Analvsis
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The (ollowing attachinents are included in this appendix in the following order:

° Table B-1: STA — NO; iimitting Sources
o Table B-2: SIA - 80; Emi{ting Sources
& Table 13-3: S1A — PM;y Einiiting Sowrces
° Table B-4: S5TA — "M, s Hmitting Sources
. Table 13-5: BlA - - CO Emiiling Sowrces

Nease Fvivommeniod Consaiting, LE.
Clotodwr 204 1 Crterle CHE Epiimizeition Project Modeling Analysis
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The [Howing altachments are inchaded in this appemdiz i the following order;

8 Tabk: C-1: Cumulative Analysis — NUn Limitting Sources (3-hr Average)

- ‘Table C-2; Cumulative Analysis — Ny Emitting Sources {Annual Average)
o Table C-53: Comulative Analysis 803 Emilting Sources
e Tabie C-4: Cummulative Analysis — PMz s Emitting Sowrces

o Table C-5: Comuiadive Analysis - CO Emitting Sources
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Cdndrer 20H Crerede O Oplimization Projec! Mifelinme Analysis

SOLVAY2016_1.2_004722




Wable C-1
Camularus Anabysin - 0L Emilting Stuntoy §1.0r dcoiae]
¥rlut Saorce Eocatony, Farameters aml Emivdyn Ralee

Srarce b6 Rparce Phesoriplies % Prmad § ¥ Count [ERIT Aenik Helght TFempesrings Pt Welrsity Slach Bannien i1y Mankieen agely
Fariwsiun Rale
fmriyed) FegB { o | feid | (e ] dclod | giba} (o]
HOUME | Fpdociocker Ibeuer 3 g M3 | #l | dws | %3 JEAlas | 2w Tt 157
WG| AL LEIIE) honbbar} SEE kg dpr | g3l | w5 | eyem . [T
LICEEE # LEEDE [1d TTeater ZRITTEID 24T Wk | i3 | E2TA | b | wown | 0Es W
NCEd ¥ BECHS TT2 Tiesrer PHATEIE 33,171 e | a5 | oros |oxe ] nama | uwel 06053
FEIRTHI. W14 Biker A st { vEE | atar | ae | esku LEG 02258
FOLHETEN VO I Rogesectar e | 4 BMSAOEE | ORARTIES LT T 10 22 | Z19i% an 11
HAPERLEE Haptha Spfitier Basies AHEN | ARPT3s5 | AMA S |oa0om) Ty 17 T NEL A1 ] mamE
YEELLISLLE P& AL EIOIS 1Teater AR F ERATANG | M3 F 2G| L02g.x Ea il FE| L1k L2132
T ITFFH TA1 LFF tgalcn EFCETTI YT 4T R A | oa1r [ el ET T
SERFT FAEOE Belorirer Bocn . Aelaay |ohgakal | skt §J0 Toe | i [y A | BSH0
WREF | T OF Hetocuyr kbaslic At [y ale | g3Ha | Jom 1T 241 #.94 1t ESHI
AL T vk e e Dser WAKM [ AFATIN | 63 F o] BESh [T 2.9% £ | e
STATHL TR Seblincr ficter AW | SaEname | WA ] dwe £55 { BT | x6s | 28 | 33m2
HFTIELE 53% Tre-Flmh Fuie F1GE MAAE] | AGIRALE | AL 4 anced RAT e | 4 | An | Rdmi
TAZHE 102 382 Fee- Flach Beacce, F103 | ikdn bk | ssmx ¥ oanmy 08 B S | LAk
T4 IHI0A T Xa2Csis Hester, IR0k HEF & SparA | evna § Joon: b [Pk 541 it [REIL
58214 o0 A1 Crude Lester, FLOJE AHAHN 3§ AT | AMN 6§ 3mea BB 4 OELE 1 Ak | 0 SEER
RTINS S5 Ve Tlwdioe, FI5H N EEET IECER 2R fEx | ea3 [ aesd |36 | omi
W FEGITR, AR ANE Hoaten 3340 fonpar | pigld § o0l FE] 33 | A | dalw
FAHDEH IR 33 HDA ibzater I kR T EE R 1y i | ag i | ey
SOHFOCNE. | ad Hige Fessowe bailer IHETH Y traTeed | Avma b aras iz Axs [FES it [RE
PN 4% Lligh T'reasoen Ekerilor AHTH | LRI | 1M | OO | S1 q¥% HER] il 1 535
| 3.RFT AR, 3 ighs £ Terding Regk Flare 3T | AGLALE | SEER i 200k N E EED
| ETIE] idnzguachs Hoato HIHE “apaTar §oagarges | 6seSs 8 OJ0EQE el ELE | did
| ET] Hyilrina zober Wadee HE_ I IR s | ana [N 13106
TLHZEEH T4 Lydoogre, Flaat Hrster LRaT51z | fma 1 g 5M2 ] ERF P FEM | A3 | 20em
im:us Lireyzcker Bascri23 Y IRl #E { 0 boam FER LS
9T 43 Foonm Heete - Ko Lnil 4627003 | ohwd § 0ot £51% | A7E [ ete | Em | #20EL
CEIKFRHTR Tiils Boaker keakpoh | 62T | awTs EE BT B4 | rues
WEIREFLAR | Coker FEue 2T e | 6iata 1 Jnoe 1Zran | ehe b | N
TP care A5 waderdrmster pamp el = BRI fr-X 3 IETE 11 o {0
[OSEIIER. TST Tlewter MALM | RERLS | lng | 2URRT EEE T 6| L7
CATON Faw Caifh : 311327 | FA2TTW | fSSED § 20ELD H16 % Hl3 12 | 017
EaIxT] 588 Faalan HT2E | e v hpakin | ossean §oawal saaz | 322 s | d5HE
R FERTHT 3514 [ +earhse | e122 §oooaa wHE | 5L% ab | amey
fHLETILE ) F1TGIE WISIRD | LAATTH | 61883 § 20000 Lok TS Tk | amEd
E}.umm b thdregen ClantTTeater B-160 AR TIE F AGELAT | L0803 | FUSIRG § sy b osny A | tCom
IR0, A1E Byiker BT | RGERLIE | _GheR b ids 4mE a2 }E | AL
| L hrigan | oheila¥ | gseRT | amas EEFR ETE 4 | .58
413 ik SAEL) f EARTRIE | AR J0Md LT T A | L5
Aphait [lemtcr 4L WAgAR [ SE2TAH | w3 | oo Blks | b3 3 [ amea
740 FOC 3502t BT M08 Fasaran | ool | bkl AlEF | 1% IR
IRGTCCERY TAN EQE ifalor HE ELE] fohteanTor | GAME ] 0048 T 23| avwe
6k b Pt Cluk JERE 6 | SI4%0E | EEXEATS | SWIEE 5 13 T L | eame
=T btk ILAG & EREETTA IR TR I T LT | a5
log s Ewesmer CFrk TE.A55 TR Sitg 1 Emn 17| esxe
e 4 Frcoapr-t Enk TF A6 Lagea A4 EnT O L7 a0
K Fhcoart bl TEAS G (B el ECE it | nsk
furFronmmemdPiantog 4 Bl Wy g e S g g o
Lhtstar Zodd . A Bk R

SOLVAY2016_1.2_004723




Table -1
Comabative deslyss - Ni), Emilling Sparrec] e Awerapd
Pecot Source Localiaas, Faramebecs, 204 Fmiran Rale

ETT ) Sparee Iescrpon X Coord | W Toand Flcualfin Lrack BReighh fruperaioce Exly Vefaclty SHzeh Mameker WENy Manionem Hisacly
¥onledan Rate

fmetersy | gmugrest | fipeth | gmetersy i) wpy | degk | e [ ims | el | imees)

JE LA Vihite-Sup. BLT-935 TH R# £AH55 | RIM 3 s 35 s £144 20 Y] LAl LETIC]

1E IR Wlily-Rup RUT-383 T 7am2 | weasser | oduna | isals 55 | eerv | fada § s | s | o | eRw

1E 18 MEinNup Hafdne JAnelG | oeeakSEl | es0dS | LMLT A #3 § ela | a0 1254 21 LR

LN Milabe-Yup, SGEAE el f asrkSet ] £5033 | 19914 EENN BT ST Eivd £l 140

Egcbironmertien oy LF, St oy At Lanroy

Bowtar 2304 LR E PR PR

SOLVAY2016_1.2_004724




Tatle £-1
sinulining dualysis - S0 Emlideg Saarces {dnenad drerage]
Faint Sqarce Liwalinns, Purascilia ), duk Enilsdes Hales

Boxrep FEY Rewane Hereripliva HCooed |Y Coard Ebevahion Eragh Height Fenlpoa tfuns: Ealt Velalty Pach Fiameter Wk Awnusl
Emlygon Mase
finelersd E, Quickes] E..eli uLcee: ifect} fometerst] degF | op¥ B} | Ganh} ) fundeas) {11V
| ST Hydocracker ibezbor U3 S ehd Foigifaza fosma |oamea | roe Foaas [ ogswe § veld {3k | 4 1.A2A% LI
AIGIT ¥LAE VO derobher A0k | ARATAAE ) miamz F oo | b | s | oiam § apen § A% [ i3 T FE
pai] HEII0H KL 1Tester 2STFENT JrdF7e foAGeTAEE §ogary J Juiedl | eur x| g § SRR AT | BRIz Lyl ANl
i1 £f 58793 BT Ty JEHTEOE I | A62LSTL | _adwes | o20dka | OEe0Q k% g LI IREEE N I FEL a4k R
114RET. K14 Elokee TR keSS Foeedaed | 65503 § anmd ] sno 157 | mun | ez | LE | XM E 5240 743
FCUREGER | PUCU Hegeoestor Wen ERTTER T AT TR TSR T L 11 L - 1) A19Ey {0 ELEE
PSR T bispbih Spbitier Mester AMROE | ARITIN | AN Y | IWAD | EAG Jés S ] 4776 EILL E1T JLEEC R 1
aidiestrie TGE 9§ LIS THower 1oeraw | oowld f el 1 w0l b oard | wme [ Rss { e | 7w #IES 5B
JSIEEEEE TALFP ey eaddiey | sol | was f p0e |1y [ emo ] oexa | _2ie A1 BATEE 1.5
HIRFF TR 1 Bcfiennic Bl _ Eaadale | esdi ) annkl §owsne | oaaT | oama | verd § oo 1.8 [REH] TaE
[22RE 7Ed 02 edoguaer Heaber THEIR | AR08 | VA G § anrel ] 6anm | OLRSF 900 | FE £ 914 b o10% £ S2E0 )
61 &5 Rrbormer e AadRrd |AERTAIG | ol s | el LET) 132 g | A5EL Th Xm EL iig
7L Schiliec Mt To458 | 4621300 | idwia N vined |oiaae FOSEY | RN | earn T (¥ 175
TP 342 Pac-Flah Heaner, FIOE EErT TR ) TCE R T el a7 | 5@ | hS6 (B HoL
SETEFIE 12 Pac-Flash Hexdar, F1U AMEID 5427 32K F GRRILE 8 AKRER [l L L] [E]] 1% £ SXEN EG &4
10N SEXLnude Heter, FRIEA GHEH 3 EARPARE | A d oz | o200 FFEA0 [EX] 1T [EEL]] 36T
SAJEGEN 5B Cosde Tericr, FEFR 3:4310 § L6ITAZE | GG | Aeel P48 Avz | ey | o3 [EXTT i E:)
SLAA 551 Wagmm Florir FED4 Az4mel |oAGaran |oodelw | deodl | il sax2 | &4 b 1%Gk LTI [ERT]
S HANERTR SLHEE Bauy KRR T S I T EFFITN I T X 531 [EIC 43
FRENSEETR 3 HES thraler 321,765 7 FAIRIM | ARIIA § 1006 | 7A9 Ty | BT bR [EH 3
AARFRON. T ra igh Beranma Dailer T § 677333 | Alend § 1w | E0ag Sakg | M o1 [EFTT s
EI[oL e #3Tligh Teranima Bfler 323,77 | a62r2aT | odeun | dbide | desd RELF] 421 [T 1500 J LR
LOLRELAR Eight EH] Foving Buch PRz 0§ EERrdibp giead ] ke | 350 [T T EX]] 1.444 LEF
i:[c::m:; Myifrogaaches Heake HIERE AE) | it b oesds s | qMad | e Tarh | s F e 1,053 S
W " Hydhoracker Gfeater [ AELTE] | LIAARA0% | RS | zmed | 8310 Gl | MeF o100 13166 [ED)
JEMIROE | W2 Hlydropes ek Heamr R { £522512 ) 63959 | amag | suee SR | T B MM oo | Teae
HELE Eladracracker Bl TT5 AT | Fearaer | w aeml | 1358 A IR 13006 BB
5310 553 Woginim Hator - How kit EETEN AT ek | 1328 [LF] W, L 1119 A
COUFRITR Vil ol a0y Y 4627780 ot | 17sa dwin | K [k IR [T
COMFILAR Cebzc blue 5rE | 45T weas | 1954 ki | 455 F wm PEELE] Ty
IER Tokn Deece 2150 water irpsdcr prrm AXFEE | FGIRAGT wala | s A | 13k b ozasn [T Lb
| ERLITE ST lcater ILAER | A6IRA | ownd | hHed | ok EITE] 69 | hid Lo .37
CATOX Fow T 3zhzr | eeardek b ocisad | mHE: | 258 ETER L AT 40,3797 B3t
T 351 hasr B UH Jzlsd ¥ Fe97als | RSO | onkd | oicda LELF] 515 1555 15806 koL
Pl T IETWL § LAIRAWI | RO | zoofD | Iokg GHED A EELED anies
HIGEL 1 EGEE T | AGIRIEE | GMas | ek | o el | ste | oian [T
PG $F TTodogen Plank Bharec M-b02 | 3zhezz | eeerawr | i | Jolae | 1600 EEEFIN T FTETN 20809 1370
CIRMES Eyrreming CFP2 | P-F20 Pung Eigiaa Jptle § Agarids | GRIGE | TOLE il 243 | _tm | OELERT A b 150
A8 L1 Bknkn JRLIA | 4EIT T | AEmR | PR T it RELES 3 15 1526 a2
EFEED ELEshailes TAAM § 4527233 | EMOT | ZE3 | MR ESRE] Wi M FEFTT wah
¥LT Dailer IEAE | L6000 | aEkr | soupd | sed 531 | M9 | oo 15241 1EL
| Indedoze enorm (UT02IAF | 324714 | a5an2as | cdsuy | JGoks | 46 e | 430 | LzE L5 &K
ASFT1FMA1 Al Fbeclow ik JEROBE 1 AT A0 | AAAAT | WAL 424a HEULY 11k 432 LRI EC] LEL]
FTGF W3 Tipwpe e SEAA1E § 467790 | RS | IO [ Amd | [EI¥] [N EXil FEY %21
HICCEE R COC Mexter B 320 | aearaan | caves | zoumk | leid | 335§ A%g0 [ bRt | 15 AEL UsLEd oy
R TELL FUNFCC Qcoer 20, 3can | aparav | otews | poeke | Jia [ ws [ ovsan [ eaze | oaa |olzn ot 1350
SMCCMESL Bebefunrs Emeige Air $vanp | 3a4s 1 A5ar03E | eook | TOE] Pl *E TN BECEER ic L T L R P
TGO TR Bhubifiouie Eaorg Al Camp IRETEE | £EIRA | RESRE | hONE T T FX] e [} LR 31 HIAL L 1.4
[sEwrome | bl Coerg Air Comp 5 | ez | e | zoss | L1 00 | é3s7 | the | mw 0. A
£y Fman pmier i 20 LI & ne[=r 7y coep At e Uonasr
Crictmrtodd an Bl e e dA Pz

SOLVAY2016_1.2_004725




Tetde -1
Cunlufaling Adalpidc - ML Emiltiop Fauscs (A eusi deraped

Puict Bonroe Longaligns, Paremelrrs aml Finiscion Hadco
ETST [ Y T XCoord | ¥ Coond Elzvation Stacke EEelzhe Teegerralure Fail bty Tzch Damckr il Awnusl
Fminsga Rake
fmlcasy oy | duickens) grug : foecles s} dep K} {fuh fmfa} leel} J {meders)
| hekser-Liub LLAS.G Ak H AL LgSs | oiGsl | daanl 50 EirT A g e 7 F3360
1l 2 Uepser ik LIEAS & SHEN | Sfefd1f | oD poE0AY LG LT Ak g L7 LLELH

G b Drressar- Ll TR AN ErENLE) AAMEF § RRERT 33 a A% EMNT JEHG iag E o 17 GAJAl
Sprsesmnredonn T oL s Kpo s ey
e [N N Fe

SOLVAY2016_1.2_004726




Wape L)
Eamalilint Aaibyeln - Sl EqdlligLonnoes
Poink Saorce Litmlines, Pacniciecd, aad Evtredon Husen

[T Suarge PKripling X doard | ¥ Loond 2 fevatlon Fack Fvight Tempinafarg Fait Yalurity | Soavh Ritscles | %43, Manketaea Xoerdy | 363, Masdmem Skorl
Emlctied Kabe verm: Emirsfan Male
Eumctrusk| Gammlean] | §levay [ fmctewsdt [fe) [gmetecup} ez ¥ L odeghC ) (b bo(md) | Bkl F{motnsik | glery T ihekiy f___fafny
STIHY “Hydeocazcker biezer LLE ERETEFEIARE] B A B IVUR NN T TR R KN AT ET I EL 1.it ALl
Al TGELF Fhe} TOTLE (Senitber} 15,690 [4gerzaa] ol [ JwedE § s f OGS aelir |OLEEY F $39 | OELAR 2% F RTRIE 10 Lt b L1375
WE | &9 HEWS 557 Hecle BTH UIIE S FFL [ 6eRSEE) gRaRy [ e | Sean | ooy | sx0n f MRA f a7 f oewTe | oar FowwEly R Livile § 0% LAl
[CES3 &5 TR 387 Hiator PSHTIOL AP [ AE2TATAf afeed | 0600 | o0 FOIRE | g0 | ENRf | OErS | E2O5 | 34 | 1AM LA T ) L] 101
1AL FE N aludler argss [ae7omal e [ oncas | soo | oesx [ aonn i ama fowr) Faw | 5o f Liig Ly g mE k] LTI
CRPGFY o BN Rugeraatin Vant JA0ES | 0B A OS] G390 | aCdS | oS00 fOIET | YRR ¢ WNT R OSLE f EEOR | BT | ZIMIY | 26AY ENLTS 643 1173
EELAT Mgt Splittrrdersr EE T R X TTER IFT IOV VI ST I T i A v 10 F1a ] 1m 3T L [ANFTI
MEOSHER | 7131 HOS Haser Sripll [dee2 a30) 5H.5 [ IDE | M APA IO INES | 240 f OTFE 14 LR Ak LA e A0
TELEEFR &L T Y iEpanr o [ Fevera [aean e obhun | guodd | LU E 335 | SIEGE GHd f ORRO | dA g 000 LE T [TE]] mAFLY
[A3REF Td) FL Hefoecear blester A EECRAT EETE T T N e T R AT T e Y Lo 176 100 E180
TREF TA1 A2 Rufrernr Bodic aphee [agarane] dottlg | pocfl | §AEG O 4RE ] PO P MRE p R f AN E15] Lang | 1M Wkl 1 g
A IREL T 31 rfocm Leater AMAKLE (1627 013) 6391 A | 200k | e3n [TV BT 1Y 151 14 [0 s OGTRe 0 F UG
SESAIE. | 82 Seuliec My SELETY (4007 010) Gitl.] | J0rg | SARM | 43 ) &A% | EIFD KV a0 | LI U 10373 030 LT
SLIEF EdE 5D Pre-F1wh Plex'er, F181 e fagnpafoeng [ awer boaar |oJes |60 [ BIRT P10 LI IR ea DAiTSE 7] [XTED
s1I2HFEDS, _ | 512 Bro -kl Ebele, EIED S R10 [ EAITIME GRAA | Joomk § iMn F o366 | 16000 F RGP O13.0 1 Lialg A.40 ®OHE § 04N & nind
SLIEELDTA SRE Crods Banlyn, FIGA M7 (AT It G311 d | Aol b o0 FoJed | B | SRR |19 L AL 118 12204 Lag &1
SRIEELO3 141 Crude Lratar, FaiB IHETD | SAI7AMF AVNE (20000 | 200 [ 364 §Gdou j BAR2 ¢ lal 54 f Liaa |y 4k 0504 nin g pmn
SEVIEMG | ARz Ve Mok FId j2iees [darrakf g e | aowd | osan |o2s6 | ovenn | ee | s 1w fosut | L IEF] 100 f13ta
{BIEEDSIITA 1 EIERS TTeaber ECCZER FYEEEET P TTICN IFTTV S TNV STV T 0 YL S v A 40§ bxex ) fEd BOTSE (L1 [NTEN
#IHNSHTR ¥3 HUS Hevlar a8 [4eerazaf esmnd | e §oyRe | AR [ aman | now §oazz [T LB 504 odn _ | oO0ud
T FEJinh Trrawrs Polor | 320,70 |GITZLIF ool | DOCAE | S § a4 | oS00 | ORARD 478 5o Feme | ozn bonamt FET [ H )
SHFERIETIE, | £ eEigh Farcecrs Padec 47 [4gr7aaf pne | Josas | sevn | 320 | acan f asd | oas 5 FESald 1% INET ERL) LE- T
LICEERER Hydiorraclor Hoaks HERFL 23,43 [pardel Gigs 5 [ 0] | 00 P 36§ 4000 3 K36 E ST 34 | EXA%d 1) TSI LETI] R1E3F
HEEEY EEvdrovracher Flrer 1LE 3 (s s ey [ 2nees [ ann | o230 foesan | ooadd | bk 43 [ LI 1% [XE0 130 f_ 8 IE5k
FEMIETR ] & EplupaPlal B Arabon | 6422 530F 68057 | J0EG4 | MG f 30T § W00 | 3IFD b oeA? GE [Tk 10EM L1 BOES
{ICEES Edwdmeracker Fhomor 133 freagyy [Agerarafoawey | 2uaiee | kb b OIGT § IO E MOEI g 33 f oded 4% 1M 104 LEERF R NI [AVEY]
SLIVH 53 Wotuwew Bealod - Liadl IMELS [$50Fi03F 6503 | Incad § aPxe | oa7r | ron fourz fooro faede | owa Foblewr 151 11305 151 1507
CORERTER [ AP el (gl G040 | d00de | SPs P OSAT B ARG F AN P WA E MW [ EL | 20806 o f Gi2EL L] 32013
Cofer o 33559 [FATT et A0 | 703 § R | 333 fNEN7 12U ohh | dw fodE F a1 FEL] LY4T FEL) B 2NT
Fon Dheync BT waler fraselic panip FAMKIHL |GG A0 B34S | OGS | 44 18 | w00 MRAF1ILE 3000 | 03 | RaGee | WK [5GY4] L1 LALT
EIS[LIeater E1 0 62T 0nf w1000 | JUEn: | oo ¥ Jod 3135 F MES F LSS § SIS 36 b7 Rt FOHD 03§ p @07
Kow Ctla, Say Eip | obreoaf 6263 | NEID | 350 4f [ ssoo feles | oo | o3m [ 1z Fowdewr o 1A o XL
531 hraten 1TFE 2368 [MG2T eIk oos | duodd | oA pod0y f OSGAG | FARD ¢ XS F £590 [ Sa f rxe 543 G ER 1 [XTH]
LG LE 135350 |agrreang 6RAzr ] Joeae | oo | 3oy | ezrd Foaez §osty Fbapl | %0 g Gelld 1157 EUEL | [RAT [
L TOTLE 3233 |earrkifrangs | oosak | gon foans | s02a P ez fos19 FEsn [ 34 foona | azar [T LE5F EFIFS
it Elyliocyea dac Teatec 3.1 [ 324,792 [4657 507 AwEa | 20006 | fpan § 363 [ sauw Faard fooed o JbM | 6% | 2060t 127 1505 [EER A
F1ROA. ¥13 Beokey T A [ Eger ek w0t | Jocas oS0k f g bt Faroa | oamz § oo | aa FoLaae 0 [ NL5) o 6 FIRL
FEAARLE #1 ¥ Roler REEICCN EEEERTE] FAFER IECTE N E [ER] SKL | RIEZ F ORET ¢ 36 AL} 1 X L] LR F R
FLZRAI0. ¥LT Boeier 20 BEE | EgeTREL HECA KRR EDED EER AR N AU B.15H
Bt el i) Arpholt oo 9 323030 [4prraia) of95E { a0k | 1a0 fOERR pRWARE BT T4x b o4m [ 30 foons | um [
TADFLA 1 701 ECC ibaxe EL 3R (s yin] e a ] 2oeae [ elop 33 Foesou b6 | OLIA £ AAE a0 | os L AT
FNFRCCIA: | IR FLETHoani H2 o] xadye) (g b gReoe] 20348 o RLOE F 39T R TIAM bR | oAnD § 22 23 b LRI UAL [IATENT )
] Wiyemics Satn len Clresmas [asmgmenz e ] 2ned | en 5o orea yvaku PARS ¢ 22l | oA [ 2t poksi ]| ek [F=T
EC Wyuuiley Biale Ben Stsaty [Eeeseno] 671z d ek | aen Eoaco faan faemn b oary Foare |2k ¥ wEws H.lu dALE
WSl Paemicg SetcPan EYEESTR FTFINEYY FE R T T 4] SEO0 F TR0 P ROOOF SAW | RF F OTEG FINCI T
FAPLEPAEIS] BH.P5N [£5er 3] A2  Jmar | s 11 [ R EECHE I A0 AN
EMSCOMST zanTsl [easr i) esdd § a0eaT 5 *1 WAk PTG P 3R RN 03 g i
NEWLEIMT baleran Cmecg Afc Coag L5y s s § 2mez |28 FY Jaair ook | oEMO o Shm) | 0 L Aum e
REGFH Buihabiec Eieorgncy [ruudre (REoatAl | Jad PEE | E42T085] 6502 § MiSd} | L6 E4 | VRO P MG E ARG | OEXEE | M3 ALk [ILh0H]
G +5 G FE RN ETEINIT] IETER RN BT w1 im0 | osik: ¢ 3kl f oR¥F L aca i
[T Lsmmine CEPTEE-F20 Puup Eaglas 1520 | 46TT60 ] BIRAA ] AT [ E.A H4T | T343 § MU | I I} 00 L]
Renp e g e LT Fer e F B L Ty ey
e 2TIF LR TU L LRI TN

SOLVAY2016_1.2_004727




188 -}
sk Apabyals - #M 4 Fm#ling Sunmrs
Potzd Snarte Lecabkmy, Raedamiies, 40 Frishes Bales

Soorce I Soarce MesceipHan X Crard] ¥ Coard Flonallis Srm:hﬁl.l':hl Ty oagal ke Fonik Vidreiaw SlasHDannetes | M, , Madmom Xtael
Eerm Fmirfan Rade
jmelends bmeiensp § Eleel | imelongd (Gl inelerd [ S P | ohp 30§ ARl | ey | dfeedh [dueloegy
ACIAN Hydrazisckec Btealer ELY M RAT I LA ATAL Ea3EN | Bolol ] Elon F a3 | wsau Foeid b oain Foaw |osv | Lgies LAl (LT
A7 LEF AL COTER Sk} | 150 G A6 R) &90 0 | 20e%0 Y EGAD 3 1610 459 [ 4] 334 5 [Py 30 NNIES
HCHL £ 1 2ibick L2 Jeasier 3G 2 A r pALental ) e T | WlEn | A0 FOMAT | RMIA | OSYER | OAFD [ 21 40 04 LIEn]L]]
HCHY E HIDE H2 Henar ZECCEHE 314,72k FEERTAT0E Gouvd | Zowew | g Foaed [ ogod Focosd § 45 F EPUS | LG | LEn a4 [T
4 L. WE. AeEEf Al eaeed [ 2 | zon F o1z [ oaeow [ amz ¥ oz Fohiwd b odn [ LSH0] &) Nt
L TECU Rerpererrior Yen| ANSALIERGER M) G0 | Mean i T [ OFS0O SRR 316 1] o] LEYES aL.Ey LU0
_AAPRRIH F _Tfupioa Splures JEsalec Frade EERTaa f okt | gouel | siau | obed ) Jo0 | ARG oand | OAEY 40 (19| epr § oo
KTHNSATH SAEREAMA Rewicr . | 3LEA  fAcET R0 ) ool | aowet b owon Foaxh fawnew Foveed 4 SEOCE 900 ] 4 | 1] wie [ESEA A
TELLEL JE A3 L.FF 1Enter IMSM AR ARG | Bk | E10D0 p 1331 &30 614 21.9 L] 10 LCRLEE Bl 0eNsn
QIREY 2131 Kefhamer Elnrier AnEATE s RTRU ] oSl | k| | B%B0 b 57 | RS0 F TREA | RdE LEL FO_J 152609 @i LR
EF L TRLAXRefiece Boner ITVAILEE LERTIEOY a3kt | okl | AELO F d05 ] SEM0 | IRRE E 2Rd F AR w0 15200 e14  f_DMTs
TRl AT Befium,r Hota IAAM FARTIN | STM 5 | 201 A0 hEEY FL SO | b 1) L A1) 1al%k Gis1{ . hpasa

SIAHIE T4k Gtz Elezter R TR BN IBER R IR R 1| L9
1ZHFI01 382 Pie-Fiud Heaee, FLOL 3aaa featr Rt cdis | bk 4 wpan f Jig Jana b mwR fouEA | a6 | 4o 121w
TAFIEFRITE 3AL Fre-Fhaek Heirie, FLI3 JEA A EASITIIE] G191.8 | 2002 ExeD Jide 1k | OS0GES LL0 ] ] | 5XEN
SB2ELiA 343 Conda Koo, FENA, AMETE AT IR] APH A | 3k f 300 | 384§ 2300 T 19.5 581 I FEFI]
SEZETICIR 33% Cretee Ebeier, FAUTL seagmeleprzant odwle | sotd) | ae0 | Jes { e | Awx § o1 foaw | so [1swen
XAV I FE2 Wolwau Hoomer, FEO L JIITAT FASITIN] | GIMIL | DOeRT 13N Tinks T LN 12 ] I'D.f-i_ ]-I:l I HEL
e HHIEI] (2 B2 IS Hoakr - VAT pLAITEAOL 6PN | 200R] 30 4z 330 diidl L1 321 LD Ll
SHLSHIE ¥ 3205 ezier ER A LT #wn b g [ &ap foaes | 12z {am | an (12w
LBHPRCHE, 33 Widh Fuebeue Bodier 3 Inef 15273 s F o lpm 8 seha b sxa | oars | OIROR | fn [ 15:0
K | EHirh Feowg Badia ) EYSTEET 2020 | 320 § auaw ;oaxar | osrs foazgn | 40 | LSk
AICELEEE Widocemches Lieaten JEBESE B SRLIDERGETAAE 170 F Ik § 4000 | a9%6 | 2os Foodn | 24 | Lmed
HERY Ibydocacker Rleer i | sza7as | razzlid aba | 41w {awa foesd | R | noe | 4z [ 1310
BEFTHTTR K| Hpdogin Feur Hadue N EPE T e Eobdl F oIkt ) M Foa3az | oomd o214 | 6| hOOW
ELIER By decarncher Bt T XHAST I FERTATE RN B TR B G.5H T )
SHIVIE %33 Waroeim Ebagber » fieer Lo Sraass pEElIAF RN Tl w4 FE1R L] 1148 34 12152
TORFRATE TieRer 3T 325,403 { 4637,750 ey |4 | et ks | sk | R |ORE [ rams
[T Ky Fhug . T 552 fLERTATS E?54 rkl J2IL.T g EATA% 1] 2L Al 2765
FOELR 10 eere 430 meter enier pomp | 320004 EReRAeL [ B i 14 | 9ee0 f POME b EREE F Seow b oT | UED
__BETR. | UM Teealer 320591 | EATLIIY et | 5 ) NI ENAE F TRV | 555 | A | 170
AT . :_H..:Mh FL AT pRETT 0T (L) 15 i) [B0%] L M i 055
SRECLL 59k Eerier EITU03 I_Jlm 4 BT ¥ LIRS [ ] S0G] 313.1 pr3] 1343 a4 LALL
SATCATU BT TeiLu 52330k b hakd s Eivkal . iI'H 535 1 [ritied kiRl 1331 | .30 0Ed
AETOET 25 TITIE | B I AT Ebd | Jud ) oedyw Eoepak | oS40 | 1R6] a | L
EXENTT ¥ i dmzen Tl Feates 161 10,7 f £ 527,507 toda [ Jua § e fos33r | e F o210k | oS | R0k
CUMMENS Conmins 1 Fh I D420 Pomp Trging | 508206 [ s 008 Al T EEEE EEN I ETE T
ANTFRAIIE. L. Eaf Banker 2137 4 hT o 34 [+ R T I S id | 15HD
ML | 12 Bailer N T EXEeRtE g | esa | oseod fos3na ) oesy Foaowl | %0 | LAMA
¥EILIE, 213 Thaiker L EI T EXTEET] of | ops2 |apen fosaax | g fowoes §oag f1and
T REGEN | Boilmiboust Eregeooy Geremlor [GIISAT | 126713 [ Adaass LE b4 Pamso Fowre | Ba foan | oes ] 0o
ASTIR39; AephiH Bk 42 FI5005 | 4 FIT 104 [¥1] [FEN N A H N AN ik 14 1004
G &5 ey ratra i 1ARIL | 4A2T I8 o] A ShGn 3331 Arl war [ ] ALERE
T B0 JBaxiec 1 Lab ATl | -Eadd 15, 114 EL R L] BER ¥ 13F +11 34 1.9114
o TR RO Herwr HI 124 9EL | 4637309 Lbe | uhd f WSk [ nRRO § B8 [ 1SR 1% | o9FH
__[\_c‘_ﬂ(,l}-cm:?ml.r‘_ﬁuir{'ﬂnp FLL73 | 4, 61T 1 20 ri1 Tekg o=l 3a i &l 4, LS
IaciPebaarar Emerg Air-Comp AL N EXIFET X 25 f moa | 7ro f Ane | WTREE @3 § Qi
. .. Bt Baerg r Damp ST LE BN LH A0 LE ¢ VERA | BRSPS | WOF | 03§ OINE
Whiming LG Bun 338045 | 4 2585 54 ELE | oada | Bels F XL Ex FOAE | AR
Wieaing Sz fn o 1EF44 | 4675558 V380 (18] 1358 e T .2 iX e
Wrnning St iro LA Lo e Wb | g | oeea | sea2 |oeeo | &sa | 33 [ovm

Eogebramsm ot d et op TR Fowlea Fjr imd =2 ey

M ) PP Iy TR R PR

SOLVAY2016_1.2_004728




Tak L
CumnulaBise Aralpe15 - PAL y Finitting Rt
Puink Saacer TiCatinnd, Paodeseerd, 20 Fodeing Rale

.?.c.nm;fl-'t Busny Ty weriplinn o warlf Wl vead FHuaGH Sdack M)Al Temageralare Exi Yelosy Slark idammeber B RN, MParfocmm SEar]
Veam Fdplum Teaty
feecdench] futeen) | ooy Emvierg] | et |meleis] dogl [ T a e
RERLO Bt i L pressee rdbobrerdake] ooe Fancnr bova | sz f denn Foesa? b owae | erod | o3 [ aces
KenpDrdiranmd U S L Swcize oo p gy Lonp oy
Chactr XIP L Aok MLttt [T

SOLVAY2016_1.2_004729




Pabaer4
Lomabi: dualpals- OO Eadifug Sonies
Pammbsoanre | rsutoos, Paramotrs, and Beludom Baa

Frapee 0 Yracoa thicriplen N Cond § ¥ Ceard TR Weach KaighE Teraprstan: Enii¥aheils Sk Dhimis | 143 raslmam iardy
Endulu bk

fmafied b funtood | Gford §avwsigp] dhaag ] fmcicnd) Yot M3 ]

ARG My okt i HE JENAIT [ iErveaa | gagey |oamgng | oawma | 1hd 19 LOLEL L wire:
ALw2 b6 LU fRerkben THifl | 4fE0i06] Sutae § ooohl § umd | 103 ] [N n2EY
P FITE L1320 BGHE O] aaprL figrisan [ oxed | rala bolea_ | 508 k) uvga
¥EEILRS 117 | roter THlad B OB [ aeridad | ansrs Foaotom fowad [ s diE 1T
ax I T I BTN T Y L NIEEE
. [eTilHcgmonor Werd Zpigan faeermis ) Gisdd | oo | W | HIS 56 71415
BlapSs b ilester TNl FAREEALY FAOES fooocoa | snd | 366 ETH 1 FilE
TREAE 1A Fliatt LN EVEERT PR ST R 21 1 TEw
8T LEF ilsaver TRidtE f daedoon d wwnn Fooocds | sien T3 Ity 0AEIL
FEI #E B lasad Howren b T TR T N EET 453 i [T
FEL R Brlrm th'er, e RN I T N ST T K] L5210
JRL 83 B liwatc Ebeer 171ar0 fArzl Ny gwes fooonl | Ear | 133
Tk AL s Munter Teddl f 4Eua3an d oMy fopoon | oabio | dLE
B3 Fac LiliJberer FUFL | CEVARN | 42105 f ek oy | saon |16k
A IF LT 1 T Fhuh Pan o PR M0 f A5 | ffR | bk §OEWID | 36K
AT SAT e | ey, ek FA A8 fheeTdid
SEHINR §4F Cral- Hon, F0NIE IR F AR
w00 shi Yrcom Elver EIE I 1
THHSHER FE 1RSIt 1t wake [ g
vRIpEEY | AT e 334765 | 3037376
TEHFECE, £ izl Biessrre Bioclar LTI | 4680, 13 | eELT
WIGITHIR, $Mizh Pierrs Bl 34318 31,215
ECLBILAH Lughbinbloobrgseck Flre | THS32 | 600,304 3 61903 | oecd
T TTEATE —_Hpkwairbr Beata RLAE T f A7
TehTRE | 4i 155 ;
TR EL Hyliyie Pl ke EEREEES 5T
Tydorersgher Thaatar BTS 131867 | 1600,000

[EETFRY

LA IEEKIEEE 121,301 E ALTRAI ]
COUEFLNR LEELET |
INFFR_ ypacaat
HEUSEH
__CATOHE LY EIRTT]
bLICN ] &1 hewer FITIOE $537 213
FEREeT ) UG LERIEH
Vs L sTom 121350 4072 )
M lipkegen Pl Herer EE0E | TR, 0Ee | Leei it
Currarivg CEFIGF-EH0 Py Eugiesy | 3ERIIG F AS70H4
. A1l Mol 124971 E 4639270 . Lo 153
112 Bid ] 3T [ 4Lt H] . ) jEX] EXTH T T
A13H 1, Ak Railx 14801 5 1sanl o 152 HE LGS 2] LRl
AFOEd | Bodalw ot Eusipro g e ror U Ay | BT § 420 255 1 domd § Xiee | 1 XTI R Y] 03 | EELA
AspIl Il . onphett P e O L RIS RS T IR H FE:| 112 1312 | ue foaruel
KoEn | [ T 10 AT F dped e ] emens |ooops | wo [ 3 [T} 0.7 i | g
i FCTRY, TEOFOC Heant B AR Foertahin | ESOLA |00l FAl] pEE] 133 |_.a R [FXITH
15k El ] e | T} | Ieer B1E TeAESE [ Repra00 | GEAR® § 30 [ fwn | ar |5 15§ 3w
[=TH] Thewal (PG GENTG WERA § Aridsss ] sap3a b LRy gL L3 [T RERTT] T
[XIH] Taxawrd Tuk i ALE L] 16 | G0E | oemR [ [TE] BEd | 310 i3, § e
o2 3 Lhavad LIS 26 A5 VERE_E d6esr | wud | oosman | as 1ot KiED | A0 i3} osam
it Thwez 3L TLAS G MENA FarHes [ e | D | a5 [ 1od win | naw [ a1 | e
[~} |Gremoy Chrk 0B ASH HEEH b LS | 6502 | ERID 50 ™ [F1F] A150 il 530
[CHTN WideSp ELT.02E B IESREEE R T T 13 R [ I
EI) R P TTY 1 ) Tt vl Hpwteg Fal g ey
PRt ] CralarMlii i

SOLVAY2016_1.2_004730




NAAQS/WAAQS CUMULATIVE MODEL RESULYS

The follewing aftachments ars included in this appendix in the following order:

Table 12-1: Comulative Analysis — 1-hr NO; Resuils
Table D-2: Cumutlative Analysis — Amnnal NO; Resuits
Table 3-3: Cumulative Analysis — E-hr 50k Results
Table T>-4: Comulative Analysis - 3-hr 80; Results
Table I3-5: Cumulative Analysis — 24-hr 502 Results
‘Table 13-6; Cumulative Analysis - 24-hr PMy 5 Resulls
Tabl: I-7: Cumulafive Analysis — I-hr CO Results
Tabie 13-8:; Cumuiative Analysis — 8-hr CO Resulis

Figure 13-1: Cumulative Analysis — T-hr NO; Results
Figare T3-2: Cumulative Analysis - Annval NO3 Results
Fipure D-2: Cumulative Analysis — t-hr 50, Results
Figuve 13-4: Cumulative Analysis — 3-hr 80, Resulis
Figure [-5: Cumulative Analysis — 24-hr 50; Resuits
Figure D-6: Cumulative Analysis — 24-he PM3 5 Resulis
Figure 13-7: Conmdative Analysis - 1-hr CO Results
Figure D-8: Cumulative Analysis — 8-hr CO Results
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J2E250.00 | 463035000 53491 4561 553 5004 T8
F2O500.00 | 4022000 00 38,13 451 5395 5036 7216
24620200 §462719740 34.46 [A A1 58.28 SR T
324500.00 | 48200 47.59 49,15 5617 5097 TLT?
F2TT540.04 | AGI000.0E) S48 g, 9 5464 50.03 70.83
T2UT0HAEH] | AGZ OO0 H) €195 5t AikA3 4918 T0.5%
2050000 | ASI0E00.0H 54.50 4548 3,24 £42.75 HL5S
G006 ¢ AGTET00.00 413 015 5, 1% 41.52 1032
JZLT50.00 463025000 52,63 4298 523k 49,33 1
JELS0G.00 ¢ 46075000 51,17 4253 53712 49, b 6904
F24505.00 [ 4a27198.30 3548 57.5% 5418 48.01% 143
FR4400.00 ¢ 4a2 00D 3875 AT 5644 4RO o, el
32430000 ¢ d&2G800.00 44.34 FF 0 5128 i34 ik, il
F2A4400,84) § 4627 EO0.IH] 44 4044 5225 4723 2.0
F21P50,0] £ AGZ97ALLIK 4584 737 44,6 47.04 6784
ARAEET D | AGIIHI0 T 33124 517 53,44 642 G5iXE
246320 FAGE7EREER 32.23 4248 5706 6248 70
32430000 | 452550000 Hi,68 £5.89 . 5189 44, 12 [N
A2 G000 | a7 000 3, 51 5130 48 0E 45,98 a8
124522 20 | el i 40 34.39 A4.6] 5334 4544 0. 24
321 300.00 | 4a30500.00 48.2E 4147 4618 35,42 00,21
3247904 f4G2TI02 60 3752 1,55 5254 44 87 667
253005040 | 462732000 4392 §3,43 4817 4467 [
FROHIGLH | AG2GE00IH) 02 LN 1.4 44.441 5520
FREHICH) | OG0 4277 40.53 i, 52 44,27 55.87
PRSNG| AGE7HI0IK 3473 4635 piRd 44400 . 0
J2A K00 | AS2ETHI000 463,32 4400 744 4344 [N
320000 | 2600000 AT £1'H §8.39 4140 &4
32556320 j4el7H360 §1,31 4173 4532 43.7% il 59
322000 6 | 4e30000.00 LLRGY 4147 2.7 4377 il 57
F2A.00 | 452690000 4&.20 43,64 4312 4165 G113
FAA4UT 00 | &2 FH02 10 34.24 45,53 041 4333 &1, 1
FEA00k LR | A2 G 3E 12,00 5.5t 4328 4 .00
F25012,608) | 46273050 41 88 2,95 4464 4145 51,95
32531550 AGZ7IR1IE 4417 3244 45,23 4504 51,74
32 R0 | AG2GT00.0 4133 LIR; iz, 70 AT &1.1
TXSERL A FALTIER2 A0 £3.07 4F 32 14,23 4287 6167
| 32530320 FA62TEE0 T 42,11 40445 45 13 Lr®1 21T
AX53T0.90 1462718040 42.26 .64 44.50 AT 47 6127
J24E00.00 482 HIN0H 3841 4102 440k 4% 31 (XA
32528030 [ 4627176.10 42,35 34950 44 §E 225 6305
AHAEI6.00 F4627101 10, 3597 LA LS 5032 420 62,
Suger Birvirewmento! Cuasuiiing, EF Hurctafr iFyaredny Mefniy Comyaray
tlckrher 207 1 tratkn Project

SOLVAY2016 1.2"604735




LAMHE LF-1
Cromuadative Analysis - 1-lr K03, Hesalis

LTATRY | UM N | 2088 Concenbration’ | 20% Concendration” | 2018 Concentration’ Aoy Avernge | 1yr Avevage + Backgroand
{m} {1} {ug{m’] {lizﬂ'm"} {ug."n!“j {ug{ul'} {llgp"l!lj}
IZAYIML28 | AGRTERL IR 34.13 .42 il i 07
A2 S0 | A2 T AR 1352 43.4% 486 &2, 7%
F2RTILAQ | ERT T AlRYS 4153 4295 4681 G248
5L § T LHER0 k74 AL 4342 . 4178 62,38
IRFSA000 | 4R TATES0 LAY 043 .42 4875 E.35
325092 30 t462TI3E.00 3643 464 4411 £ i E2.52
IS8T A0 (Ao F LI S0 35 04 43,56 LA LTI &2 51
235600000 [ 4623000 .53 .41 465 48.6% G240
32410000 [ A62ETHA0 A $0.95 1.4 HLAH 6138
AFsen2 10 (46273430 A 52 3064 13,13 A543 G235
ITEHTRAG [ AG2TIH1 20 1515 39.08 45943 4535 4215
ATSOANIAIE [ 467 1CR1AI0H .z 4653 406,47 AERIE Gl HE
IR0 [40ATI5T. B 3T 03s | .31 .50 GEGT
FAIRR0 [462FITIND .35 40.84 42.04 40.74 GE5
2446120 | 46IT0R KD 3330 4 L4l 46.03 40.32 Gi 2
JA5138.80 { 462718200 37.52 42,83 40.34 4024 &E.01
IS 20000 | 462707990 306 230 3R 401 G.5)
2700000 | 46200000 3838 1086 SELER A0k ]
324 1G0.00 | 462680800 1527 1333 1317 KA 6034
2571 Lidl | 462734520 3043 3375 808 N .33
AZATCEDLGH] | Aa2e006.06] AT 38.08 4317 ¥u68 .48
AZAZ0.00 | 1627 0.0 4324 3495 4.6 863 [IGE:
AR § AG26E0.0H ¥ .08 40.18 853 1,33
FASETE00 ¥ AG3TITRH .7 4924 40.39 35.09 .49
IAFI00.00 | A4627300.00 3827 36.68 4822 16.73 .53
32556000 ¢ 462 TITT 1D 1584 EEALY 3750 13.63 39.43
325065 80 | 462718580 .05 215 40.22 3541 35.27
J24ENQ.G0 ¢ 48270004 40.67 3457 A6 3043 3923
I21133,30 [ 4G2THIZ.2N 3296 39.04 AL M L1k
I2FTO108 | G2 TG0 ¥1.95 3153 540 429 .09
A2FSEED N7 ERR £ 504 448 3307 3452
IRI51480 P AO2TERL 16 3618 LEAL 39.32 iat 4,72
A25E0C00 § a2 THIC.00 36,40 ¥7.5¢ %26 KYR ] pLALH
124 RHEGD ) 482630000 14,62 3603 40.63 I 3856
X500 | 462710000 i3 Ber ig0s e 53.52
253050 | a2 FI46.00 1135 77 101 L 33.52
32540000 FA8IT1O000 1142 36.59 37 7.5 3359
FAO0EAG F 46260000 3628 35.6E 37 1740 38.20
IT3F60.00 FLITTHE.T 33 3347 YA 17.27 58.07
I3 30 FORTA02.30 il J6.83 4137 o TR
FRa546.30 [EXT1HIT0 1563 686 3563 .64 ITh
12520006 f4e2T100.00 Her BE] 3744 36.72 3699 STE
A SQ00G [462T200.00 3247 3670 &L 3695 S1.78
I2SRE00C (JEX1347.90 3669 1539 .12 LN 51.53
I TG [ ASZET00O0 3.6E Fi.oH L) g 57.47
KNG (462706000 2808 AL 3145 63 143
I2SU0A0G [ dadsyaton 3% 16 1219 ELA A6 142
2SSO0 62710140 52 1518 3853 351 5751
XSG | A62TAH1O0 Y54 1405 3751 3,58 S7.80
T3A2H.0G [ 027 THIAE a3 336 €144 35,21 STIH
I250000 [ 462 7000 36,75 1370 3682 3570 Sty Si
3230000 [ 46208G0.00 3249 1520 LAY 3570 Sty 5e
| 32523000 | 462575000 807 0.E4 ¥l 1569 5543
F2SE00.00 462 T300.A0 kxR kN1 i 3367 5647
2590540 [ 62034860 3585 3T 37.24 3565 - 5643
1240008 (462620000 3554 28.2% 4252 3544 50,24
A SR [ 462550000 3578 332 35.RR 3532 3642
25204060 [ AB2XT0GIO0 3548 329G 374 350 3584
AZFHENA0 46271 3515 243 3T 3548 5583
ATIHHLINE [ $626U0H1AI0 35.66 3ibl 3181 3504 55.83
3343060 [ 402021 3480 209.§% 4055 B 5565
124160600 [ 462 71EKL00 3302 2943 414 383 42
S Eironnraptal Coaerdrarg LET Mieechrir IFyomiey HefTaimgy Langan
Chefoder 2001
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Cumulative Analysis - iz 305 Resutls

OTAM(EY | UTM () 2066 Conceniralinn’ | 2089 Coucenteadion | 2040 Concentration' dar Avevage | J-vr Average + Rachpronnd
) D)) {u;p’uu’} (u];hn’] {ug.-’ln“} {ug{m’} {ug.fm’}
FLATHAN § A625500.54 IR.05 N 408 474 5558
FERTED00 | 453725000 36.13 30.13 37 373 75,31
FAI800.00 | 4626800.08 3263 3253 35.87 TLbE S5k
32595890 | 4527345 40 320 3288 16.31 Tihabi 5520
32570060 | 462 TH)0.00 .68 F2.008 36,08 TihaR2 5523
32400000 | 462820000 M al w28 L 42.27 JE.36 5006
F2G. | AG OO0 35 3173 3131 3431 55.E1
32470060 | 462610000 3514 29 4242 3416 55.06
F2ETH0,IKY ) AG2ISHEOL 1502 320 423 3422 55402
F2AA05.50 fAGTTITE 20 2,50 3334 16.:b5 3488 54.0%
FRIHGOG | Eod FHELAG A8, 9% 0B IRA3 D S0
F25W0A00 | EGXTHELO0 35,26 4 3504 Jadl 54.8%
FRBO0AOE | EE6100.00 33409 26.81 AL 36 .09 54,88
FESON00HE | £62T300.00 33.68 3311 352 3.4 54,81
T T T 30.63 .78 3400 5180
IREIS0O0 | 462600000 3149 26,90 4E46 3385 F35
SOt | 462700000 3534 350 3501 3394 5474
I2PHALAID [ 4626400000 3247 35418 38 E3 3380 5460
FbaER1 60 { AG252000.66] a2 i) 39.4% 338! 5t
F23160.60 § 62200640 3344 KENE 344 3140 Seb.g3t
FL3I0ALEN 7 A6 HHI R 3614 R4 3619 3144 St
XA3300.00 ¢ 46260000 1235 33.36 576 13,43 54,03
32440500 | 462730260 3654 2969 52 1343 54,03
32500080 § 452550000 3625 1N 1353 1307 5462
32460600 | 4526100.00 3364 1731 40.97 13.77 54,57
J24572 20 | 482TERY 20 YN 3631 Y125 e 54.55
J25500.00 | 462575006 3ras 2549 3187 134 5454
F2EFLCHLAY § AGZeHEI0 Y 32484 1 35.10 31303 54.53
FROA08, 0 | A2 TIS0I0 3Am LN AR XN 54.52
FRAA0G.080 | 462730006 35,86 N 3524 int 5441
ATFINC.00 | S6XERN0.00 3571 15 3147 35T 541,41
2433520 14627335 15 36.11 25,95 b 3.6 5,361
134305 30 | €823 30] 36.36 2989 3452 33.59 54.39
SHAG0000 | d5Xa G000 FdEL 23.23 35.05 33.58 5d.3%
FESON0OE |Earaddd a0 3123 2%t g5t 3357 54.37
32440060 [A62735100 3660 2 gk 34.18 3351 54.3F
LR | Slv26atH1 A 3173 27 . MR Jasl 5431
AIHIDAG | A RRGELAN 3E2M 34,26 Fls5 3435 .15
FHIFAETE | A62TYI6AL T 30020 3541 345 54.15
JZA000.00 | £627300.00 3326 312K 3504 3351 54,13
J2SHAL | 462620000 B2 31.13 Fb30 33,34 55U
F24axt O | 462650000 .05 3268 35.90 3313 R
N2 70000 | 462040000 30.75 31.77 3609 33.07 3397
12300000 | 462700600 4252 30.51 3657 3354 53,04
2310000 { 462730000 3458 2538 3642 3350 5500
F2IMALET | ALZT2560,00] 34,86 d7a2 3641 3580 5300
3232000441 | ARZ 7400101 331 k¥Rl 3320 1306 5386
F2STO0E § AGZTI06.60 33,1 A3 5.4 3345 5385
F2G05TA0 1462735100 3242 a2 34 E2 3305 5185
2470080 § 4626600.00 1032 HLBS ¥ 33414 5181
32301950 {45271 8650 036 i 3735 33.00 $3.80
JASE00.00 | 4626900.00 Lr ¥ L4 3548 1360 3350
J25800.60 § A&XHG.0 3183 1 3038 3456 3209 5379
F24600.660 | 4628400.00 203 3024 3867 3108 5378
F2ARIKLLA | ARZET00 G 2133 HEHE R S 5378
F24U0K.0 | ASZE00 G 2847 SEA3 el 3265 5135
F25 LML | AGREUN K 34.27 3.2 3438 a8 51705
TS0 E AT K 44 3185 3835 308 53175
F25H00.00 & A52A000.08 31,14 2.1 3539 2493 53775
FR4 SR § AL2G0.00 32,08 3208 34465 kALK 517k
F24307.30 ¢ d627335.40 3144 I0E 3144 Er&l] 53.7E
F24000.060 | 4o268700.08 LA 3346 4.0 2.4 pEAL
S Ervirctuental Conguiting LF Niackair Wyoming Refaiay Camgray
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UTM{E) | HTAI{N) 2008 Concentrafion’ | 2009 Concentralion® | 2810 Coacentralion’ 3-yr Average | 3-yr Average b Duckyreusd
() {rw) {ugin’) {ugefrn ) {upinr'} {ngfm’) fugg/u’y
324 F0HELED | AG272ELOD 1088 3034} 37.4F 324 5167
FRMIE00 |G I00, 00 345 28%E 33,95 3247 53167
F200000 FIG2R100,00 Je a6 3242 3135 3245 5165
F2A0 Y [ S6ESR00.0} 3L E2 3403 313 s 53162 |
F230000 | d636900.00 ENE .19 3508 321 5460
3MEF00 (K | 6202 50,060 35,47 E1A S k1] 1179 5355
32503250 | 46217194980 33.36 LA 3337 2% 53,56
F2A600 00 | d6Ra300.00 e 25,34 382 I3 53,51
3P0 | A6270060.00 1345 30.42 3424 3270 53351
250000 A2 7S06.60 3227 A5 33,10 ] 23,50
TRFTHROL | SO2a006.00 4593 2695 14,41 32000 3358
FEIAHEAG | A62aE080.LH] 3348 29149 35,74 Freh 5146
F2IIGAOG [HSXTI00E 32,38 KPR 3201 3264 46
IFSTRA0 | A62T000.60 ETET 3051 35.52 3263 s34
IETTOAO0 ] 462680000 0,63 344 Lt Ra 3143 5343
2T 00 1 4627500.68 32400 Eral 33118 32,51 5340
20000 | 462600000 34,45 24,3t KNET] I 533
325500400 { 624900020 37 39,31 3558 350 3336
32557080 {62E082.20 3220 1244 3203 3258 5136
AZT2EN1A0 § A02 750006 K1) 3xaa 3245 ¥ 35 5335
AZLGE I | AGZEROCEY 3.0} 435 33412 3252 233k
2310000 | AGZF200.H 3162 2822 35,42 3249 328
NAITR)OE | ADIGIOCRE 31 2% 302 35,k x4 5324
32320000 1462730000 i 2748 ) 3588 327 sz _
32360000 1 462690000 32,58 2941 ' 3535 323 5321
J24000 00 o 525300 E Ak i 3214 3609 FtAE 53.221
J2EE00 00 { 4520000 33,34 2K, HE 3500 FEAE 5121
23000 | 462 200 R 3107 o18 3494 3244 pEN
A250H1LA0 § ALZTESIELE KN Af48 BN 32441 3328
A2ATHELQD | AGZEI0CE.LE 29340 35,69 EXNY 324 53.28
124 TOHLAG VAGTGSNTR) 2948 3.5 20 x4 5320
32510730 § AR50 3148 28 5 357 Fr M 5324
2440000 1 46270600 naz 3524 3ise 33,30 5318
J24d5 A0 § 462733680 0, 3k 16 1538 32,M 5310
324000 00 462620000 34,73 2 HE 333 3229 53,1H
3236000 1 4621000 FE A 3,26 1530 IERT 53,67
A2A0CRIAI0 | AG2 TR0 1L 6T 29,14 3601 3227 5347
F25EELRD | AGHE0 K 131 57 3284 3225 5305
F2AB00.00 | G200 K1 AELT 37T LA 5303
32480000 | A0ZFI000 249.9E 31 3343 A2 530
32510800 F A02GT0EH 31.5% 3068 3243 32.2¢ S0l
3235000 |52 F00006 kA H 2880 3o i 32,15 A
3247080.00 4623900 08 ke 3117 3235 32,14 SHE
32430000 | 4623800 ) 0,75 3368 3i 0% 32 E3 5291
32425000 F 4624750080 3508 3217 202 3203 5241
FZAGIKLED | AG2TS00 00 3zie 11,643 3218 322 5242
32505080 a2 TE35 8 3558 38,748 3E 9% . 32§t pral]:
IATI000 | AG25I50.08 2188 25 32434 k81 5296
I2I2060.40 | AGZT200. 3x8t 278 35.51 g 5kE0
F2IS0.00 F 02 HIE 334 2850 344,493 305 5285
JAS200.00 | 402681000 33,58 3035 Jr 3205 5243
JA5100.00 F 46270000 11,5 .88 32463 3T 543
324500 00 ¢ 5280 00 34,6} 24818 336 35498 52T
32430000 | 462630000 Ix35 2827 35325 397 5277
FZIAGDO0 { 462008 IL6% 2425 3508 3Le7 5277
323R06.00 § 4620 G R 3078 477 1537 IR 52,76
324 160 A0 { AG2 422,580 aznk LR 33 3¢ EIR 53 Ta
324 14230 { AG2 4440 af.x2 ELRLY 3379 R0 52,74
FASEGNA0 { AH2AT00.0K 3254 A7 J AR 3893 537
F2F0G0, 00 § AL26400.0] 2866 2857 3753 3i9 Sr TR
S2S90000 § AGZ 700 3XTY 2E.44 AT EIR5 5278
324190 20 | 463739270 3125 20 94 48 EHAL] SR
Siane Frevirarmeyphel Coasviiing, £ SiewFrelr Hvanthya Refanog Compmy
£ teaber 2000 ket #tewfec d
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‘Tante 13-4
Camnbzlive Anabysis - L-kr S0, esnllts

LITAE)Y | LT IN) 00X Coneentration’ | 2009 Conredteation’ | 2018 Concentration’ LyrAverspe | 3-pr Averape T Backgronnd
{nn) fank fusefen’} fugfini ) fugfin’y fugini'} {urpfian™y
JTAEMO0 { 4627000 363 PRl 35.059 31.58% §2.69
FTSOUEANE | 4024 HIG K 35.08 30.2% 323k 3185 o 5269
FZATN0A0 | AG27 I 3317 2378 3344 3186 5266
G100 ) AGZT IO R 347 2545 1358 3183 5283
32 3860,00 | AGZ I K 3.4 2302 550 3183 5263
F24200.00 {4629 ENG00 3330 3133 3506 3183 5263
I25 180640 | 462640000 31,21 3144 1274 1.8 Sl
323300600 § 4627000 3151 2062 3531 31.81 524
324 3000 6x0 | 4827 30000 3.5 .77 33 3181 5261
324 30060 | 46 25HRI000 3408 3.4 Hi e 31 80 F1.40
320150, | 462715280 76 2317 3540 3178 F158
24 108LEHT | AnZ 0008 31.66 6.6 2.0 3113 5353
A2ASH ) | AG2GEHITAG Jro3 2547 33.82 3112 3252
A2A S0 | AGTRAIDAN 30 3498 3082 3170 5% 50
F2FO00.00 ¢ AGZTHIALS 35.50 1586 ThoR 3104 k4%
F2AFBGE. T | ALZTR0 S0 3256 305 3170 3167 5247
3240000 | AG28500.00 H1LEY 34685 FOaES 31.66 5246
236060 | 4R 0000 32,95 2721 NN 3165 5245
JA3 000 | a2 TR0 00 3201 7.8 0 3165 5245
F2A2000 | 4627 Laca 3257 P 35.55% 3162 5142
F25L006H | A62s 10000 3296 25 3104 3166 s2.40
24600 K | A62R600.0% 20462 LK) 1075 3160 5240
F2AEO00 R | AG2HH0A0 124 3184 3010 3158 5238
F3AS0004 § 20 135 2381 L5 31.56 3236
32300006 | G2 THOMLAME 186 3162 3215 41.54 5234
F2ASG00.05 § deREH0OG A5 3228 308 31,53 5533 .
F2ATO0.0HG § E62T 10000 3EA1 2a.dl HES 31,53 5433
324266 80 | de2 733070 3520 2.1 330 31580 52.30
Friane. i § el 0ol Had 3205 3.6l 3156 §2.30
32370000 § el vagno0 3233 A 3244 3149 5219
FRAR0 0 | G200 A0 265 3343 F52 31.4% 5229
FRAGNEQ0 § AGTH TR 2052 34.85 205 3144 5219
FRARNE00 R TR 38R 3149 1208 31.4% 321328
FRRHHEO0 §EA31SE0.00 2.5 2362 1768 3144 5228
BN AR TIN000 3102 2554 3E75 3147 FLE7
IIVGOC0GF [LETTI00.00 3EAS 2351 1% 3145 5135
32507580 FAS2TETE S0 3251 3k 36 3 de 3144 52,31
325 I0EOE FAaR6300.00 .42 31.17 3292 3144 S123
ITERIOG FAB2T2E0.00 3E.34 P 35xT 3143 2,13
FTEHTO [ASTT2HLO0 A3 g 26.87 35.3% 3143 5223
F2EFO0AE [ AiF2E TR 3004 35.14 T B 342 $2.22
FIWCAE 5271 HLO0 .98 28.59 3T 142 3232
FEQDEAME | 2SS0 2880 33.39 3206 .42 33232
J2SC000E | JE2650).00 2R 2 el 316.1% 31.3% 5EiY
IRE PG | Ae258H0.00 2898 3453 356 .34 5LiY
20000 [ 4825280.00 .38 3540 P 3129 5219
AE636. 50 | 482772850 33,54 T84 3143 3135 2.5
IS SHEOE [ 4655503000 3345 oA 398 3137 5217
55O | As2v1d0.00 3i.31 300 305 3135 53.E5
FIYTHEAG [ A6 TrR1A0 3095 3150 3% 3135 5213
FEE SR [ HGTOHA1AIT 3E20 3116 Mo .z 5212
FHETO0 N0 [ 4627726, 6 3k 300 £ ¥3.35 31.30 32
J24122 30 FEGETR05. 0 HLER 2603 14400 31.3G 52k
J24 0,00 [L6TEIHLA0 Hlag 3318 3009 31.30 5250
24233 20 [EETTIA0 50 337 Fa.61 o SRS 31.29 i)
2400000 [ 462T680.00 M7 3004 32.11 31.27 53407
32410500 FAe2 LRS00 3103 2801 A6 3135 53415
32E200 00 §4aloE 00 33.93 .24 3054 31.2% 52415
ITTHIEING §AR2TI60.00 12483 20,76 34.34 3124 5204
ALK Ao G0 00 ¥ik 311 Hi4s 31.24 52,04
F23ANCEH | 22TI00.00 336 2353 F5.80 3133 5203
FLEHIGMG | DRI 356 FEOE prtiz 3122 5202
Hapr Fuvirsnmental § sl L Siwectair Iy Rednieg Canpany
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LTAMEY | UTMED 1008 Concentraifon’ | 200% Coneentration’ | 2818 {oaceniragion’ J-yr Average | 3-y7 Averape + Bachprauitd

() ) {uifon’) frg/niy {apfur’y {nin’} {ng/mm’)
F2A400.00 | d523000.00 LT 3340 29.8% KINE 51.99
32410000 | de28TE0A0 1H0.37 34.52 29.68 369 5189
J23B00.05 | 452755000 3247 28.3% 3301 3itg 51.50
JEARNGOG | EEX 0000 320 2750 3386 31.1% 5184 .
F4O00 I § 82740000 380 24T KK 36 5156
3237006 H |02 e Ok 3266 2H,3% 3438 E1N13 1.4
FHAGNOE | AN TR 3223 MRS 11H 3643 3103
FEAMIEHG i 1681800 33403 ATED d2.53 3 atY3
IEAMGAG [ LAFTUHLO0 375 26.6% 1.1 3843 SE93
FREM00G | L62300.00 3374 29 EG A7 3342 5197
1E5R00.0Hy | JE2THRR.O0 Pyl 3512 355 3.1 SE9E
325 000 | L620H00.Q0 2t5R 3r42 3233 341 SE9i
FEO00.00 | 4825 160 00 39.49 3308 A 31409 5EE9
3800000 | d5r6500.00 A7.49 3351 324 3109 5549
30 | A6 .a0 3364 2947 3054 3108 5148
32000 | A620200.00 T 3141 2840 3087 3406 514t
FEE2I2 20 | G627 A0 30.85 1931 3297 JiM KL
FRAeN000 | F62E50 2509 3436 J0.58 31401 SEAE
FREOH0A00 | AG9000.00 2947 3126 3E.27 301 LAt
I2ILN0A00 | 62 TER.O0 342 25.E7 33.2% 31400 5LE]
I2ISHAOG | £62T200.00 k] 2695 33.79 Fh2H 5078
TA200.00 | 462 7300.00 334 | . B 3034 5078
T2IRNOC | 4627560.00 3L36 TTAL o B 3097 s
FR0000 | E6c 70000 36 27405 3414 3057 58177
32450000 | 462850600 2E.E3 3584 30.49 3097 5477
F25W0A0 | 6T 3242 15.67 e8¢ 30,95 51,760
A2 MG | ALIRUZEOD .85 3.06 3157 JG95 L
FAAS00O0 | 462525000 24725 L35 35203 303 5173
I2430000 | 462520000 F2.42 25 58 050 353 573
J2JEOT O | J62TT26. M) 32,59 L 3067 30k 3192
3241067 | L62F638.60 30,13 3124 337 351 1N
S23A000 | 4627 06.00 249,60 .37 3115 LS 514
3230400 | 462730600 3L.a4 2R 34 2k 3090 FiMY
326260020 | 462735351 20,65 28.0% 34.96 30.90 SE0
Y4000 [AL2H 000 3E.20 HLE] 3054 3638 5808
kTR0 ALZROLG.GD 28 3% 337 341.54 38k 51,68
F24580.00 [ 4629106.603 30.55 .64 .35 L% 5165
Y24 80000 1 462870060 28.52 AL 06 4992 g3 .63
2496000 1 4623700.00 214,493 1350 30405 Al SE63
12416000 {462 720000 30,22 2018 3248 T4 X
2400 00 1 462 7500.60 IEAR 2719 33.66 A 56l
A2 3140 { A2 TG00 0.3t 342 3EES 0T 5050
24NN | AE2O006.G0 3027 3.9% .2 072 5E5Y%
32490, 90 { 4620 20 3E L7 26 e _3GTE 5E58
22590000 { 462710660 29.30 743 35.41 T 31,58
FA4TE0.00 146250066403 3.1 _ 12.38 2064 LYY SLET
32520000 { 4625100.0401 33.54 2685 389 LIy SE5B
325268000 { 462620000 3245 F128 32,53 4076 5156
325 10000 | 462630080 .70 2113 3374 A4 5i.54
324580 00 | 462650000 1700 3149 3158 372 SE.52
325740 | 462600680 3238 2556 348 0.7 5E52
32430000 | 462940400 33.30 28495 2991 5.7z 5E.52
F2ASH1A0 [ A62R00.00 2847 3.5% 3048 3078 5E.51
F24HNLEHE | 462920600 3589 29,02 3033 30.7E 5E.51
FERAF000 | 4625750 36 M 2514 .32 LN 5E51
30500 [ 4627200 395 LN 3334 059 SEAT
F25 L5000 | J637980.600 3070 30.84 M5 3069 SEA%
323000 | 46T TR0 29.9% 3103 JEATY LNt L8
324 100 0G| £62TAH.O0 Hla2 20 %F F2.00 3067 SE4T
324 100 00G | £623200.00 KBRS 3272 962 .65 145
32510300 | 462756790 3ELST Xerat 76 Fenit 5idd
32530000 | 46cEER0. 00 33,35 25.5% 304 43 53143

Napre Buairameeenrol Consming LF Sipwwferie W ypuwinag St fEreltg Camnpranty
{irtalar 213

SOLVAY2016 1.2"604740




Canmudalive Analysis - 1-hr S0, Teselis

UTSMIE) | Ura Ny | M0F Concenfrafive’ | 2089 Concontralion’ | 2810 Concenteation’ 357 Averzge | 3-yr Averspe + Backerend
{ani} () {upni’y {upfnn’} {ughin’y {ngfor'} {upefin’)
324 E05. T | dR2TA00 20 a2 29,1t Erdi]; 3062 5542
F24600.00 | 44270000 7 Mo ELRLE) oz 5b4Z
F24500. 00 | 4aXda0.00 31D AR4a .24 Lk SE4E
F25000.06 | BEX0EI0A0 393 290 .54 IR 5E40
324 iy fAGITERS 10 3E.00 2861 14 il 5E40
F2AROCEKY |62 230000 094 6 34.07 HLwB 5E.38
F240900.00 | F62B800.00 K46 39z 23.36 3058 5E 38
FHEROGOG | A623100A0 kORI 320 2%.44 3058 5E,38
FFITI0 | S6XTTEIA0 0,42 3432 30 3057 5E37
FAAA00G | G200 Q0 31342 2H.AR 30,24 30.57 bR,
IRESE2 G | 4627721 A0 3168 A, I8 2977 8. 54 SE3
FREOO00G | 362720000 30.94 3,22 1243 3654 SE
31500.0%F | 46200E A0 29 87 iz 2444 .55 5E.13
st dl | 4628REL.00 281 Y355 2i,21 3644 5E.29
325NN | AO2ATIRLEN] 098 | 3039 09 0T 5820
A2AZH1A10 | A624000H1.6H] 3128 2848 8.7 0.8 5520
AXTTHLAE | AG2 720,481 ELE T X3 32.20 AT 5529
FHASEHLAG | 463040800 3327 2477 29,43 3049 5119
T E0000 1 462650HLH 27 2907 34.11 3048 5128
2480000 1 46290080 0% A1, 7E 2454 3048 5i2R
324 800,00 § 46285060 ARFT 3107 2% 08 3048 5138
3230900.00 1462720000 30.2% A 2.3 3.4 5E26
32520000 | 462900060 2T 6E 1143 .15 304 SE2E
324 HELOD { AGZR DL 2019 3287 28T EL: 5E2E
I2A00EL0OE | ALK 3004 32 E% 2R28 3640 5540
F25L006.50 4 1627208,641 Ahid 2635 3435 3.0 55.H]
320G § 1624206, A0.7E 33T 3015 0,443 SE3H]
F2 M0 ¢ 4527900.00 1.tk 24937 LI 30.38 $LER
324 500683 § 4529300.00 31.3% 24,78 Sk 3038 i ER
F2F000.G0 | 462870000 2823 246 Sk 3037 SLET
F24700.00 | 4428500.00 3N 1116 24 30,37 547
F24200.00 4428 HI0 R 29,80 5% i i 3034 SEEd
324 EUG LR | AG2a000 0 XN 2854 25,70k 32 5012
F25100, 04T | AGZHIOC GBS 2rel 3335 9.5 32 5012
FRA UM EASTTIN].20 3044 2155 prX R ST, 1]
I2A0G.K) & AG2THI0LH LI 358 323 3830 5E, ]
3252000 2 dO264400.02 31,149 27451 3168 3025 SE06
124 R3320 & a2 TR0 A0 6.7 2.4 3189 In2s SLDS
S50 | Aol SO0 G 05 33,28 d6.50 36025 5005
FEIROGD ¢ 4620 0 3 ER 3158 32,31 3025 SE05
F25MIEIRD | 4odasOr i X125 31.3% 32,11 3624 5104
F2EHIELEY | G2 TR K AL 2835 3083 G2 5003
FZEAAIE IR | AGRTHIC K 31.23 3047 2592 ANy 503
FRIQUGK | RS2 THICL (s k24 25.55 33.8% 30.22 STt
FRAFUG0E | RG2 TR0 A3 2753 .80 30,27 SE
IR IOT60 | 4ad T A0 344 AT 354 AL SEOE
FEE72 40 | e TIER T TS 36.54 334 2% R
a0 00 | 4828400.00 28357 32,47 253 3219 50.59
FES000.00 | 4e26800. 0 FAE7 32,74 321 LS 50.85
J2S 10000 | 462380000 2T RE XN 2505 als J0.05
FTASHEIRY | 62030000 3182 2350 2002 d4 SE1ER
FEIFI2.20) | A62A TG00 P 2397 A2 013 S6.83
IR0 | oaaRamIc, 0o LAY Ja.a7 AE4R 302 5004
FEIROG.00 | EaTan, 0 2715 J298 EILRES 0T 5640
FEESO0K | 2S00 3254 221 2952 e bR
FEAOU0K) | AG2ERR0A0 T050 3193 2878 3010 S
FRbad0 ) | EE29400.00 32,62 pr Nix! 2853 3.0 S0.86
FBE 5000 | Se28300.00 912 3189 s 30.05 085
FEEAG0G | 4828 000 5% 32,13 2835 30.05 S0.Es
FE5300.06 | 4e2e’M0.00 3116 T7,1% 31.6% 30602 SRgd
320000 | 4633 10000 2335 32,14 6053 3050 5081
FTASNEIEY | 462 7R00.00 LA T 3100 23,34 £ 564l
Sy Faviroeaental et L Sieatrelr Bvanifay Rofiaisg Comeany

otcher I

itiTeutinr e d
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Cunndative Analyats - -hr SO Restbls

TTMIE] | UTHM{ S Concendrallon’ | 20 Cuncentraiiog’ D Concenlvation’ Foyvr Averaee | Fayr Avernge  Background
i) () {ugny {upfmn’} {vgi’y {upfm’s {uginy
T2FI00.05 | d62RRG0.00 2776 24 34 .58 2998 478
325116.50 62734400 WL 29.23 24974 20.0% 5078
126255 70 [4627354.50 IR 2677 34.56 2993 50,73
2530006 | 4626800.00 3192 18091 24 i 2991 50,71
2495006 [A624750.00 .52 2555 1122 2023 5064
325 L0006 [ 4629 6000 7068 A0E2 29,18 2084 50.69
TTAT00.K [As2eanan]| 20.96 56 20,45 24986 5066
TS0 | 462000000 3056 2541 13.58 208 5066
175570 |AG2TI2T.20 20,33 2854 3137 19,85 50 65
34 09,30 [ 62 TINLA 2035 S04 2965 198 5064
124 100,00 [ 467956000 33,55 27.95 30,00 24 84 146
1210860 [62TTLA0 2941 1023 F0.63 29.81 AL
324000 0 | E528600.00 6,96 1275 978 25.83 LA
A0 | E529500.00 3243 749 7951 2052 L2
251G 00 [ A5I9LG0.00 1906 IR 29,24 205D 62
25300 06 | 452805000 15.09 1264 28,74 2082 ) .62
F2ARO0 I fAGIRIO000 2781 3140 7950 2081 5061
325 G0 | 4626700.00 26,60 7427 13.55 20,50 3060
JEH00.00 [ 462420000 015 T0R 2797 P 5060
2520606 | IG2RA0000 2804 1197 28,39 19.30 SIkAD
124427 58 §IG2T120.50 1075 0.1 30442 19,73 5050
32450000 | E52720.00 52 1619 1966 19T S[EE%
F2EHI0 00 | E52T500.00 U1 N 050 T 1 S0E.57
2SO0 00 | A629100.00 65 1094 UL 1076 50,56
A0 G | 262950000 32.91 2320 TR 1975 5056
FII VUL | AGZI004.00 1969 25 64 30,94 7973 .55
FIAROCRY | AR25H00.00 1967 1030 1868 %73 555
L7560 | 4627040 3519 24,19 1085 29,74 5054
12610519 462735540 8.4 26,58 1423 2274 5654
124 £54.80 [ 262773880 944 0.2 2650 79,73 5053
1IN0 | S626300.00 AL 27.56 3201 29.72 5057
2620000 | 462710000 A2 2562 1162 2959 5.4
G000 | 4529300.60 1156 18 62 29 68 50,18
320600 | 462660000 26,052 1082 32,0 2961 50,47
A0 | 45273001080 30064 2637 1157 29456 50.45
J24R00 0 | 4627502.40 3014 2850 2995 29 45 50,44
24R03.60 [A62THIAIN 2057 249,349 20 54 29 43 50,43
40000 £ AGZRRIIR 3251 77,43 2850 .63 S84l
2510000 | 452830004 I3.03 3153 2378 29,58 5038
31460060 | 462970000 EIR: 28.32 2650 3558 50,38
F24300.00 | 462820000 2,14 3136 73423 2553 56.38
32550600 | 46290000 26,6 66 30,32 29,59 50,35
3270060 | 4623100 00 7055 330 TEER 2055 50,35
T2E06,801 £ AGZT H00 G 2745 416 34,43 2955 50.35
T25506641 | AG2AT0000 2945 2057 29,31 29,54 5034
T23300.00 | ABZRI00.0] 2746 33,21 793 2,51 50,14
T24200,20 | 627757 20323 2943 2911 749.53 50.33
2400000 | 4627900.60 2934 28,26 3040 29,50 5030
J25E00.00 £ 452850050 2730 3271 2396 29,50 3030
2440000 | 462750080 24.72 155 2924 2949 541,25
32475780 | 462780370 29,26 20.52 2970 3049 LI
3240000 | 462830050 29414 1171 2708 FreT .24
T2 OK1EH § AGZRI00.00 20,47 145 2746 2046 5026
I2AHH1A0 | 462050000 35,97 2705 24,12 L2 572
TI6IFLG0 T A62TE5G M 215 26.1% 33.90 241 2
S2430Z 0 | 627730, D 2864 3013 29,46 2041 5121
12473640 | 162773260 28 41 3003 2958 29,41 5021
32470000 1 46293060600 3049 452 2930 P SO0
T25000.00 { 4673600,00 >4 0% 1.7 2033 %44 .20
12530000 | 462960040 2657 3215 1017 254t .20
124100400 | 452300000 .26 11,15 2108 1999 ED)
32429 1 | 452773420 18.97 1993 947 2539 T
HNeapre FavTronmsentol Congmliing Li Nrackair IRyomniuy Hefiy Conlgny
L Mrtatenr W T Tetion Mrageor
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1AL 12-3
Lanmepelative Analysks - LLhir 54, Resnlis

UTMiF} | UTA Q) | 2005 Conceniiafion’ | 3000 €oncentzration® | 2010 Canceniration” J-yrAversge | -y Average + Backg ol
1) Eni) fupin’) fug/on') {ugfie’) fuy/m’) fugmi')
A24245 M P AGTFIIN T 2303 TEED 2329 20 38 518
F2A2060.5H0 | AT 00 2827 Jido 2939 LT iR b
3490000 § 45290 00 2834 32l 1784 2636 S0 de
324000 08 | 46200 1 2e 16 3634 Zh62 2936 A6
324305.08 | de28 0000 X2y HM 22 20 14 5054
J2420H () | 600000 THET A0a7 2R AE 21,34 SWLEd
JAaMEKE |Aa2a000.00 T34 25.40% HEH 25,3 HLEE
AXSEO0CE [GTRTHIA0 17.03 12,k 28,79 29,32 HLEZ
FITR00RAO0 | Q5255000 Fi A3 397 FA_EE 3832 FLE2
AL1AALE | S62HEA0 3920 3iad Ry 8.3 FLEH
FHUROG | 6370000 PrAi! 2439 A4 203E HLEH
FEPHLOG | 16385000 2781 30.72 2028 28,30 S0_E
326 L0000 | 462710060 146 25 84 3 35 2529 5006
A5 LO.O0 1 4625600.64) 232 3045 3E76 2807 50.07
 324800.00 | 462 2400.640 2458 b5 28 E5 24924 SELA
2440000 | 46279005 2857 34,52 2458 2632 SELINZ
32470000 | AG2400ELE 43 245,51 29,31 26,22 6.0
F2S00E0H] | G20 2156 LR 33 231 anad
F2SOCHH) | AGZR200.00 28,17 2913 25,37 ! ana
323650 E AL TR0 06 2844 3008 A9 2318 §9.98
IR0 | AGRHAICAI0 3160 AEE] 2207 1% 16 4995
F2FF00.08 | Se2E00.00 2%af 2397 _ 283 14 1s 49 %
I2S60E0G | $e25200.00 X135 363 2949 PLEL 420 5
326200 06 [£627100.00 1728 25.3% 34.29 245 4293
JE4 P0G F4a2 30000 ik 1615 LY e ds g
S EOGO0 | 462728000 i 480 3404 Frat ER
327G | AG2EHSHE J1Rh 1731 R0 2E2 A0
325500LA00 | A62RNGA0 .09 364 2K 2R H 1991
FHIBHEOG | 462 A 9% 2845 2850 20 HE 496
FEITHLOE | 463G 28 2% ) 7ie 20 45 9t
325404 0 { 46273575 2802 2568 158 20_5 LRA
326300.00 | 462730000 2876 2583 J2 58 2000 i Be
F25700.00 | 4628500.00 28 88 2815 LA o8 44 8A
325500.00 V4a290006.00 A7 JIi2 2719 M358 4488
324500041 1 AGZGOCE L] At52 27.33% P 240,60 1486
3245080 061 F AGZTILCH) 21,35 24,1 23,02 29,060 U, Rty
F2AD03,060 | A0 4,57 .01 2850 29.85 4985
F2ARRAED ¢ G2 B0 25,53 045 F 18 28,05 48,83
I2AB0GL0E EALATRN0.00 2858 2B 2936 29 055 35BS
F2A4 308 | 4828000 2844 3024 2844 29115 4583
F24A0E.00 | 4e28 HIG00 2898 2893 29 14 29152 4041
FI4I06G00 | 4e2us00.00 J 2o 2827 25 [ 44941
360G | 46Xy 000 Irdo 2548 3408 PLa 44,79
FT4TOGLG b2 TI0a0 TH 4T FIES %42 2 N L]
JFSEN0AY [aAG2RSE000 TR FE2Y 268 2RUT 4,77
F23 WHEDC | Ser2Bosac FrAL 381 JEUE 387 LN
FEIHHEAL | A623I00,00) 28.H kA0 A1 2896 LN
FEIRUOOE | J6RFI).Q0 A3 e de 2803 2895 4575
FHIGUHEOE | S63760.Q0 IH FLIE A6 2885 3265
J2AE00A% | J625280.00 28 8% ST 2707 25 54 f& 54
F2 50000 | 4o HE.A0 FRAT 207 1523 P AL 4o 63
Fxa000.00 | 463050 2R H TG 3332 2RTN 4 5%
FH200 00 | 462790000 2T 304 2840 IR0 AEk St
F2SE0 A 1 4620606 2847 i T3 2874 4954
A25ZEN1N0 { A0ZRTIELE 24,10 AE AT ZR.51 PN 4234
A2ATHRLED | AL, EH] 2443 40 TTAT 2873 12353
A2 BEH1LEHD N AGZOFGE.H 0 246,87 2541 3569 4848
N25000.00 1 A6Z306.60 I7H 390,38 382 2868 49,18
NS00 § 4626700.64 A7EL 2660 3B AR.6R 4948
JASGENLEH Y A636500.60 s 115 AO_RE AB.6R 4948
326 10064 § 452690060 2734 24.43 3426 2B.67 49.4F
525 100.00 § 45203000 281 2999 2142 286 40,47
e Ervlnemieidal Canpinking, LF Sieechilr Brvemhing Reffanlig Comgeineg
Clcraber 2008 Ll rede E0E Elptiniizadion Frafect
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LANCFpE nner

Cazinglasive Anafysis - -l 80, Resolis

UTM{E} | UTM QN | 2068 Concendrgilen’ | 2009 Conceniraéiun’ | 2010 Concentraifor’ 3-yr Averape | 3-yrAverage + lackprannet
firs) fim) {ighny {emfon ) {ughn) (o) fug/an’y
26453150 | 463735790 27 88 24 B 3320 2B.57 A2AT
2520006 | 4625100.00 24,3 PR 2R56 2t 4344
J25200.00 | 462020000 2 4E 30H 26,71 28351 4902
J25H0G0G | daXES00.00 3744 24 83 2E.GE 2859 4338
F2450000 | da2000.00 .5 2441 2174 2458 4938
32540000 | 462000000 A5 k62 2841 2,58 4918
F25HI000 | 46260600 305 ERAL 36.34 1357 ey
32450000 1 462810600 2892 4,50 221 2556 4uie
32 BUGDG { 025 300,41 2865 3032 24T 2855 435
F24 40000 | 46ZR0060.H1 EYRY, A0S} 2418 %55 535
32640000 1462710060 27.37 2437 33,51 2855 4835
325800000 1 4626800.60 9.4} 2728 2,16 2R 5 8,34
32530000 | 462R600.00 27,25 2086 B8 2853 4233
32550000 | 462660064 k2 242 B0 2848 §2.26
32500000 { 462540060 29,443 27468 ] 2B 2846 4926
32470000 | 362800660 2361 7142 28 8¢ 2344 4924
FZSHIDAE | 462960060 3076 26,15 2822 281 42l
FEFWHEOG | ALZEF00.H 2688 ErRl 3500 AR 445.20
FEGAHEOD | ADZTI00.041 445 1387 3185 AR38 49,19
F25EHEO0 { 4630000, 2394 K06 207 2838 LFAL
J2 54500  4630600.041 28 O 26,48 2970 2837 LFAN
FEAL0000 { 462 70H0.90 26,54 2492 34,40 PN 40,17
L0000 | 462910064 26,38 3i 2% 1713 P M A 48, [7
JER5300 1 4621353 80 33,70 24 38 3285 2834 48k
JEE200.00 { 4600000 1748 2388 3168 prl: 45 4
FTSAAN | 462706000 2643 56 2796 5.33 4502
FTONIANE | 462575000 3678 2385 27 34 24,32 4002
FXEALAOG | 46205200 2470 38 E3 200 3832 4902
IE5THO0 | 463R900.80 24.08 ML5T 2172 2832 19,12
I2GIHEA0 | 4637200001 1M 23381 3784 2831 19,1
JES2O0O0 | 462030000 18,50 2o g2 1,53 FE 31 448, 4!
32540000 | 462RE00.00 26,87 MG 23,12 2438 48,08
345300400 | daa600.a0 A%,23 il 2090 W24 4008
32510040 | 462040000 AT 2774 2178 W25 4805
FHANLAG | 462750000 2158 T 3226 .M 49 0.4
FEIEAAN | 462950000 2802 .37 2843 .0 49 O
IHSO0 | S62RIKLA0 2813 MGt 2581 2833 L T3E]
I3 G000 | 4620206060 2859 51 2548 33 114
32500000 | S63R400.00 2831 137G i 54 2830 00
F 0 O | JEZRO0D. 27,25 1864 N 24 2t 4800
32640000 | 462720000 27,92 232l 33,4 2420 4800
2R A0 | 462550000 373 M5 28401 2417 4897
3LITO0AE | 4a2R200.00 5,81 AL A6A00 .12 4802
AZSTHLAG | S62RRM.O0 261006 2y 2578 2511 4891
F2IGEHIAIG | SE2RR00.00 259G k56 X740 Rl 48 90
JX6IC0 A0 | o TFHKLO a1 .56 3333 AEH 4858
JES Q000 | So23 100,600 A L 2T Iris 2R07 4587
I2E55D G | 4ETTISDG0 2744 2E 06 32.64 2805 AB.R3
J25600G | J6TF300.00 27 289 T7IH 2804 AR Bt
FESIO000 | de23600.00 2706 214 FEAGH X195 48.73
FER0000 | SeX80K Q0 722 2 2318 T 4873
326604 00 | el Tiad 50 73 2115 A 7% 4871
FZSMIDOE [ A2 0% 55 T MET 2744 4530
FROLAEO0 F4aT7160.00 Ly 2415 33.0% 2743 4569
FESHNLAOG [EG20HG0.00 2683 T8, 2% 2843 AT 4865
FRHIO0 | AG2ORALE 2664 24.27 3262 AT 4864
J25H0G ) EG2EGHLACL 26,48 T 2 58 A7 48 ik
F25H0000 | AGZRIELA0 A Pyl 2648 AL 48.5%
325600 00 | EG26TA000 24.4% *7.33 2744 277 A8 56
JETHHE GO | 4GS THLG 3133 M. 2T RS 27 4851
3000 00 | 402 TR000 2732 22480 LR i 48,51
F26300.08 | 442000 TR 2359 12,54 TLVE 4852
Suger Knyiremdental Corgulivg EF Stuchrr Ryowtg Refnirg Compuey
Edckabor 2T saflar Progned
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Comidalive Aualysis - 1-hr 50, Hesails

UTAEE} | DTM N} WOk Concentratinn’ | 2009 Cuscendrafion’ | 2018 Coucenteition' A-y1 Aversge S-yraiwmge_i_élﬂkgw
(i} {ne} {agfm’) {upfns'} {sg/ar’) g’y ety
FA5IC0LEE § G20 K 218 2585 5,12 2772 48.52
32550000 | G200 2577 201 22010 1772 43.52
RGO EAG2THIG.0G 2712 2203 3341 Py g 43.4%
32550004 | 52860000 Hy k2 Ieds 2104 27608 4548
J2E63E30 Ede2 el 20 7.6 X381 3204 27467 4847
3259000.00 ¢ de2eR00.00 3798 E412 3id8 EFE .41
325400600 | 4adasa0 00 2908 6T 20400 2762 B2
F2530K0.600 | 420000 2689 01 2041 2761 iAE
T2GTOH | AG2TE0OG Al 3362 3oy X6l 3.4k
F25A00.0R | AG2O-00A0 P hl | 3395 2034 XA 4340
TR RO0LHD | EG2R 10000 27 1% 23.36 AL 740 4544}
F20S00.06 | G2 TIN0A00 1692 23467 32, B4 27.5% 4219
3256000 | EG2OAA0.00 .44 YA TLED TSN 4313
F2ES00.00 | S62T0N0.00 P! YN 3333 TTST 43171
FESA00 RS | SedETA000 T340 . I L 2519 IF5H 4835
FI530.00 | S2E3000 13T X 95 26497 1 4831
Jre kR0 | Aol iied 20 3103 2585 3445 15 AR 3¢
325 MO0LIKY | dadRdedtac 2186 FOATY 25.67 154 A5 3E
FELOO0 K | Aaaded a0 3119 2350 2743 A 43,33
FEFANGG |-lerdiied a0 2665 28.0% T2 2751 4831
IR |AG 2R LA 211 2835 HeAs Ir st 4530
AX54F6.TE oA 160.A0 27.23 2Rl AN TT50 48 30
ATEE0 | L6 TOM).O0 680 2358 p A 2750 48 30

1260000 FEG26200.00 .42 223 33182 270 48 2 .
32560000 | 462635000 3.0% b7 26.53 ITEE 4824
FEAO000E | 4626300.00 F150 XiRT Jow AT45 AK.25
FeR00.00 | 4627100.00 3689 25400 3237 AT 44 A 24
FLERHLOC | 4628200 00 1T 28.4% 2600 T8 A5 20
FHTSRIG | 462736300 2687 La) 3154 1y aw 4518
FRIMHROE | Ao SR1AN 1665 2377 23407 T 45 L7
FZE0N0.00 | 62620000 3279 X243 He 81 2756 48 L6
F2SCA0.00 | £6:28 160000 20l 2606 2843 2735 48 5
Fr3300.00 | 462850000 701 28 65 .23 2733 4813
180006 | 462630000 T, 12 25 kr 356 2732 48 £2
26000 | 4o 30H 00 2648 23.3% 3208 ] AR 1
ITHIAG | 462876000 3549 28.74 21480 JF29 AR AT
F23GA000 | A62Rak.oh 2614 28,32 skl 2729 45.0%
FESTIAROG | 62R4060 00 2659 ATAES 7R 2729 43.0%
FROGDDAG | 6372064160 2658 et 32,94 2128 4308
IZEF0AOE | 462 TO0M.00 P 2350 371 21.AT7 48 &7
JHEGO0O0 | 462710000 37 229% 3205 2727 48 07
MR | 462736390 071 PARY 3151 PN 48405
FESIEGOG | 462807000 15,73 a8 25401 7ot 48401
A2ABRA0 | 4628100.00 26.78 2773 2EER AE3A LA
32160000 | 462620000 3248 22.32 P 2714 A7 04
FTT0AO0 | A62SHELA 2784 2737 26559 2713 4249
FTIATAN | 46271600 2663 2341 3072 2712 47.92
FRETI00G | AG2T3H1IE 6.1% A3 30 21z 4702
IGO0 | 1628 3K1AE 26598 P05 TEI0 Zr1i 47491
J26R4G 20 | 4627301, 70 6.54 2335 3142 FIAL 4790
SRPRIDOG | 4628206 .00 041 2145 .65 T 4187
JxfLA80G | 462715090 20 PF PARE! 355 2T 4187
32713490 | 4627158 (0 51 pEEIx] 366 307 F187
FETI0040 | 462715920 5k 2286 3176 IT0E 4785
FHAIEOG | 462720000 2656 2240t 3235 2T 1784
FT5SHEOG | 462050000 2310 2 23k 2703 17.83
Fae O | 462720600 M6 29 .87 3278 2101 47.81
FIFEMROG | A62T1Ea0 1o 48 2307 3159 2698 4378
FRAFUROG | 462640140 264 3.7 2751 2695 4775
FREAN0L0HE | EO2 TR 26.40 PRk 113t 26. %5 4775
FEOIKE | S03 72000 06.53 21.0% 3233 26.895 4735
AFGR08. T | 4627305.00 26.37 AR K 3138 26493 4113

S Eanvteorssial Copormbting T Sainctoir Fvoiiny HGraing Cotpang

Cleluber 2818

SOLVAY2016 1.2°604745




IFIAIEEY | BIME Y | 20N Comcentration’ | 206% Concontracion’ | 2050 Ceucenloation’ Fyr Average | v Average + Bachprenad
{in} {in} {ugfin’y {upfm’) {ugfur) {ugin’} {ugfie’}
3253000 | dEkE160.00 2518 2151 PEAIES ot £71.75
A2G2HLEHY fAGTEAH1AI o] 2347 39449 20, 8% 4169
TR LR | 462 72eH 1400 244 2E 96 FEI0 2h 83 165
F2ET00.00 | 162805000 5.7 20.k2 2363 0.5t 47.64
326 410,00 | 62080000 2473 2328 30.44 0,52 L
3260008 | A620800.00 15460 233 35 280 L
32550000 | 4625506000 Ay, 24948 24,82 2580 F1.68
F2TR0C0F | S627T L0000 26,31 T39% 03 2675 s
32544116 [ 8 10800 2563 13323 1.3 ey $1.32
FIE0AE 11 | 4624366 40 25 19 13,56 Itk o 3152
J2e000¢ [ 4627 5000 2560 el LR 72 47.52
F7O00OG { 4627 506,60 2558 2252 65 .72 £1.5%
J25610,008 § A 623 HIGNER] 2452 ?.9.55' 2358 20,71 4756
FratuHEOl | AG2R G 2728 2820 24.50 26,060 4749
FTI200AG § AGXBE0R00 T8 2823 2.8 a7 4747
FIOWHRAR | A627306,00 1553 220 3178 .67 4747
FESTO0H} | S625600.00 Pt 2541 2552 2008 At
JOS000 | a2 HHI. 0 26.19 737 0.5k 83 143
IS TOMHY | 46282000 317 ey 2553 poE {143
A2 IO | 6276000 25.16 rren Tz 42 47142
2700000 1 40271H 20 25549 L9 ILES X659 §7.39
A2GSEA 410 £ AGZAY0CR] 260t 22,50 11,13 sl r39 -
ATREED | AGZ7IRE.0 2524 2292 161 60,58 4718
A270CHLO0 § AGZHHCE 2547 2318 3651 .55 {135
32580000 | AOZGTFOC B At 2648 26.7% Faiich] 4735
FAETH) |25 TAG.00 306 2140 A 2655 735
3264010 § 62ER00.0) 20,15 2313 3130 2533 133
3609760 | 482716730 2601 225 dih.s 26.51 $7.3¢
F26250.00 § 4825750 2342 2385 2610 51 §7.31
F2T0UR S0 § 482754314 1511 rH 31 4T 4727
F2500R1EHT § AG26GM0 K 2 23592 2352 15 4123
F250LE)EH] | G20 52 2454 26,23 2,15 125
AT ORGS0 25.73 2348 1511 Aot 4724
FAFI00.60 | GRG0 06 0.7t 26.1E 25 86 043 4723
32TFTID f a2 1A 5,29 had 3128 26,40 2
325395 5] | 4623 D000 Pl Xy 27.12 2110 2619 LrAb
JEFERQO0 § a2 500000 o489 2545 26,67 2634 47,14
JERMT 0 § e II6E 10 1583 2233 3Ae 6.3 §7.14
J25R0HE4 | Ads 000 5% 214 2618 261 $7.11
T2 700,041 | A2 000 1552 21635 71 26,2% 4109
I25 700 | Ad 20O Pl 28.7% 2305 20.H: 4706
32660060 | 62090000 5. 250 30.a7 26,20 470
F23000.05 | FE2e HLOG 3025 pARx) 2677 plilp Ll
327006 50 {452 TFI69.00 2505 k] 369 Mol LAy
32560000 FAeRE 000 553 2014 2354 203,34 ALY
3256000 F4e28400.00 25 2422 25.53 2520 §7.08
32530006 he2a00.00 3 217 25.04 26 16 e
325 E00.00 Fbalkd 10000 X565 2783 2194 et 4691
F27I0000 fbed R0 O 2528 237 PEA 6. EE 4691
FREA0HE) [-IGZHAO0A0 2351 2525 2125 i1t 4501
F2ICH0.00 [LE62EaN0.M00E 15.08 2153 2305 2601 46.49
AIFE0.0 |25 P 2540 X153 IS 2605 4545
326400.040 | AE20E0000 2436 1314 30.62 604 A4
A5 HOG00 § HEREL0O0 25.25 2a.34 26.53 0604 i 84
32000 04§ b2 b000 HLis 2136 648l 26.04 46,841
26000060 §be2s PI000 24, 36 24.591 18.23 26.0% 83
IISO0G00 §EE26 0000 3523 2311 17.0% 26.03 $6.33
IR §Ae2ee00 00 2540 2257 EIn| 2599 4579
F20250.060 § a0 O 2052 2182 53 2556 £5.75
FISMILG0 | Ae2aa0.00 2029 23,53 G 25 £5.74
FREIOCELH | 462420000 15 6B 20,15 2593 £5.73
F25H00.00 | EG25-N0.00 20.47 2335 273 542 46.72
Ky Fnvirammiental § areufine L0 Sivecloir Wipwmiey Kefiming Cooigimy

Codober 200 T

Rrrrfour Frufirce
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UTM(E} | UTM Q) | 2086 Coucentrailon’ | 2009 Concentration® | 2006 {onecniratiog’ Ayr Average | 3ar Average + Rackprand
i) i) {upfon’y {reg/mi’} Lag/n’) {op/a’} fup/ar’)
FTTAC] 0D | 46T 250 23T 28092 3597 $,71
32510000 1 4628200.04 AR5 27.27 £ 2580 $6.T0
J26800.00 { 462690005 A5 Lk 21595 F 52 2587 F6.67
326 L6000 { 4626 H10.00 2997 21,10 Py 25 84 N 4666
I25800.00 | 462660000 27.50 24,05 2397 2384 4664
J25200.00 1 46258H0.00 2583 276 23404 2572 46,52
AZGTAAA] | AG2HIG K 245 20.69 2.9 2531 af6.50
ATHUCELEA] | G200 24484 2366 PN 25605 afg.15
A0, § AGZEANCE K T 2ELE 2691 2504 A6l
A25300.00 F AGTHANCEDD 2511 H T30 3552 4632
JA5G00.00 £ AGIEHIT () 248,75 2468 25 fd 2552 6,32
JA5I00.00 | AGIEMIC00 A, 7749 2352 2550 $,30
J26200.080 | 4a2E200.00 3052 R 2541 548 | $6.38
J2H0G.00 | 4e2e00.00 .56 2125 pr | 25 4¢ f 3t
F2rs00.00 | 4a2 55000 a7 T4 T50 2544 626
J2ria0.00 | 462550000 T 33 TLIT 2543 4823
F2GZO0KY | AS20 1000 Q52 2142 530 2543 4823
T2EI0G.04 | A28 2000 442 XE3E HEIR 25,35 4n45
F25000,08 | 4626-200.00 A2 2080 2O 253 4t
ITHIG.00 | 4G20500.00 LI 231 52 2804 25 46,11
I26S00.00 | EG2ER000 A1 2114 285 253 ity 11
FESMOE00 | dedGe 5000 P 24 28 1 2528 f_
F25000 0 | 462680000 HE R 23134 2415 2523 413
J25400.00 | 462838000 2438 27,26 2Lt 2522 4602
IGO0 | Ee2atE0 a0 E D FEXN] TT0 pL L 4534
3260000 | 4a2aTala0 2358 1M TR 25 14 4556
327250000 | a2l 2rag 2.0 32 2505 4585
F25R00.00 [ AGT0-H100 T 1 R 0] 2542 4582
FXGIOE00 FEGFOTRA0 4,27 23210 2137 2495 4375
FISOEG | EGEIIRNA0 PN 271 E Q0 A9 Ha.73
JESE0000 F4S2E380.00 2855 2154 ile 248 4570
32650000 |4aZakE ak 2837 20034 2608 24 88 4568
JEEI00 | dakeldd A0 2332 047 TE T 24 .84 4566
32730000 | da2arn 00 AN 21,58 T 24 83 4563
IFFWIO | Aakand] a0 2502 . 23164 15,78 24 41 4561
FTOIS0O0 | Aeks5R160 667 24.33 2330 2478 45 5%
FROFRAOT | 1626145100 Jris i% 45 HEGE 2,78 4554
FEERUDAG | 62650040 2730 2434 R ,Fh 4556
32520000 | 463640000 T4 T2t 23 2474 43,51
IA00000 | 4e26300.00 3733 22,51 AR 2473 F5.53
FRE 00 | AGZOR00.00 2351 22,2 2168 2473 4553
F2EE0000 | 4a2a360.00 20,83 [, 70 .35 2412 4552
FE000.00 | da2060:0.00 E 5 2121 25490 M5} 4547
I2TAAIG | 46260068.00 2344 3365 Iy, 42 24 6 4544
AHO0A0 | bedadd6.00 2800 2181 M} 24 11 4540
FHS0RAF | 40230660 14 a0 231408 55K 45 5%
I2600.0F | 4026700 2570 2103 2R 24,52 4552
326000 | JoH0300.00 29,44 Pl ZE Q0 2d5E 45.31
32640000 | 46301 60,80 201 020 HE LS 44 452
32600000 | 462610000 39,92 Ak P M ds 152
F2T00000 | dala L0000 207 T 2457 24 4a 4326
F26500.00 | dao700.00 1513 21, dada 24 44 4524
FZTHIGAIL | An2auldon 2315 AT I6.3% 41 4523
TS | ARG 108,00 2912 E.E2 2440 2443 4523
FRUNEAG [A626TKLGD 2552 2108 9,58 2443 45214 |
FHEEOG | 620000 28 68 2130 13,33 AT 4521
IHGENDAOG | 40201 04.41 LR %35 2432 2035 4515
I6A000G | A020E00.00 22406 to73 X8 2531 45 14
IX6E0000 | $626500.00 2587 2261 G Pl 45514
IZEIHEOT | $620000.0 23,85 2242 34 R Lk 45404
FEM0000 | 4626 16000 3,42 FEAT EE D B 24 A0
F26M000 | 4e26200.00 2378 FEFT 2 52 & 23 4o
Saye Fuatromeseihd Couselting, LF Spclmr Ryoatng Reieg {anpmamy
Fhetakar 2012 Crinfe O Dpwifennitan Profoct
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‘L -5
CusneBulive Antlysls « L-hr S0 Resulis

ITATEEY | UwsLinNg | 2008 Concenlrution’ | 200% Concentratfon’ | 2010 Concendration’ A-ye Averspe | 3o Average + Beehgronnd
{1} [} Eus:a’mﬁ {“Efms} fug/ns’) {uw"m'} {“E"“’!}
JRE300.00 | 4826400040 28.17 SH2 2163 2,12 435082
SARGG0.00 | 462640008 2754 15,24 2583 oy 15412
FAR100.00 | 462660000 2429 172,43 15002 M5 1445
200K | 200 (M) 2285 4T 2594 2409 44,88
T2EHICELLK] | AG2HA00EH 2839 F1E 2368 AR AEEE
326200.60 { 162610000 28.26 R .10 2406 44.86
I263060.00 § 462640000 2741 T 450 24410 44.84
JATIHEG) FAG26GH000 TH.59 L8.57 T P EIk] 44,83
326406000 | Ae2620000 T8.97 F 45 23468 i3 4 53
J26900. 00 ¢ de3eR0000 285 2157 2059 2340k o B
F2630000 § 462550000 375 11.44 2682 i AHE g Al
F26700.00 | 4e2540000 2737 5,31 2538 F3.9% LA
I25Y0E F 462050000 26.25 22,14 134% 23.97 A4 3T
F26ALEIH E442a30000 2o (R 2680 2392 B Ak
I20Z06, K B AGGHIDACD 2732 . 0.9 ER (1] AT A0,
TR0 |s2eaman 354 2185 2610 2383 .63
TAGROC00 | Ea2o 20000 T8 E3 497 AT 2383 fd 03
JAES00 00 FEaEEN00 28,51 i 37T 25T 44,58
JATEOC00 §bes 00 T4 HEAG RS 25T 44,58
J2E800.00 Fdadg W00 FANL] 22.049 2568 3,75 44,55
J2EM000 | Ea2aS0000 25.14 21.05 .59 FERG 44 49
3250000 | derasnan A §9.46 1647 2366 44.45
32620000 §e2a50000 Tas g pitR s 2546 .64 g 44
32600000 | 46260000 2536 2142 FIRE] T I 1142
F2OU00000 Fbé2a000 23 ES 5 2436 2358 4,30
FRGEO0 2 V0 26.TH L9665 20.22 2355 d.35
AXGIN000 § i IN00G 2711 1940 FLEN] 23,53 fd, 33
JITHHOG | S626I00 00 2790 § 09 2EAG F4.52 44,32
270000 | dedaddna 1334 2255 1565 23,51 44,5k
337000 §Eeda200 00 738 £ 24.E5 FERES 428
FTTAILOG FEa2a200 At 2738 18,73 2425 FAK N .25
FFFMILOG | AG2a20000 21 SH 2394 2343 423
G000 §Hir2HSIMA0G 25 i9.87 255 234l W, 3E
FEGT0AO0 | e TIacG 2323 186 2550 2340 1,28
2640000 | ekl 7174 21 2534 2336 . 4. [o
F2GEOCO0 | Eao 0000 2001 £9.28 2478 2335 4, L5
22630000 [ beXEIN0A0 .53 ih.52 AR 2332 44, B2
32680000 [ EEXES0 2,31 103 200 2331 A4 IE
STES000 §beasd00 58 20.TE 25.58 21,24 44,68
IGO0 faba2adOtac 27080 19.28 2558 2300 408
26 RIDAO0 fEG2asOnae 26.53 i EE ST 416 323 4005
FRGMDAG §fEe20asma0n 2348 20.3E 25.8% 23121 L3
IEGAN0A0 §Eir2nEmac 2558 [9.33 2433 232 WL 0E
AXTHOAOG §Ra2ORNN0 2214 o 2le 2520 2317 £3.97
AXTINCAG FE2O 1000 2656 15.39 2047 2314 §3.94
236e00.00 FLe2eIN00 20,37 i9.5} 21,51 23113 3393
23600000 | Eede 000 20 1k ig.M 2053 23160 &304
ITETO000 § 462630000 2634 19,54 23432 237 4187
22730000 | e2aB00 21.93 2238 275 2302 43182
IZ00I000 a5 00 2631 L83 239 23.0% £3.82
AXTL0AG |t2hs0A0 2502 V116 2440 PR 43,71
32690000 | EG2eANI000 26,73 19,11 2311 22 40 43,71
J2GRG000 | Ae2oHI0O0 220 LT 2£ 26 2298 LN
J26R0000 | Re2odin a0 2335 1994 25.61 2291 w377
| 32650000 § 426000 PER 20.53 24T 2249 £1.69
JET0000 [ EE26EN000 21,69 2264 29,30 2148 £1.68
JETHG0D | Eelad000 ik 1854 23,71 22483 4163
2060 | Ee2e3000 5.5 1922 234R 2278 43,58
FZTHIC I | 4260000 26,24 1340 23.6t 2275 4155
F2TS0000 | Ee26eR00K 21468 2298 21.86 22,74 £3. 54
TR0 IR | AG26400 ) 2561 1502 2251 272 431.52
TETZOME) | 262600 ) 2677 14, 4F 2251 227 4350
K Fmiranaental § umnking, L7 Nearctai EFponrier Shefiniuy Cumuregy
Ehteber ST wde LHF Clntinfzatinn £rafect
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AT LEE T L AT EEE T TR RFLP ARLAWERS

OTALE)Y [ EFTML (MY 3803 Concontrativn’ | 2009 Corcentrabios’ | 2000 Coucetsieatlon’ J-yr Average | 3-yr Average + lackgveund
) (i) {up/in) (aefunl [, {mgfn) fugin)
JETLO0HE | EE26300. 0 A5 B7 1914 23,11 2270 43.50
A0 | L6260 3259 2EE8 23,78 it 4344
32720000 [ 462630600 2588 150t 2383 214t 4344
2760000 { 4626800 00 212 2108 347 AT 4337
268 { 4056006.60 232k 20. k) 24.39 AT 431,37
AZFRALAIE { 026700060 22.30 2284 2335 Ah5E LN
2720000 § AG2EI00.60 25.2% 19,4604 2248 2247 43.27
2716000 | AR24S5000.00 2545 1916 224 2243 £3.2%
FATE000H) Y 46246H10.68 2388 14,6k 227 22490 43.20
322100040 | 4626300.64 2iA% 14,3 Y] 2240 4326
J2TI00.04 40260000 20594 33240 125 22.3% 43.13
FJETI00) £ 462640 04 26.67 i 21,78 22.37 4317
F2TR06EA | 46261000 2588 1B.69 TA5h 22,34 44.14
JETI0 462620008 2557 13.50 e 22, 4314
F27S00.08) § ANZORI0H 26.2¥ 1907 21.680 3 43,11
33730006 | AH26050 M 2504 14.53 22.19 >0 4318
F2TS00LR) | AG26UI0.IH) 5.8 1570 22,29 2229 H1.08
FITA0G.0E | hE2eA00.06 20,51 FH64 2168 2228 4208
FTHHRG A TI0.00 2208 2151 22771 2323 Lalix)
ITI00.08 | de26H00.00 paiil) 268 2253 219 43 0%
A THI.06 § dE26800.00 *2.89 2643 2262 201 42.%1
I2TR00 00 | 452680000 M3 230k .58 2211 4351
IR0 | Ee2a 000 05 F21E 22,23 228 42 50
A THIG foladasdd O R Xld 248 2.0 42 Bi
3270006 FAa2a5E00 2 §9.34 2193 FLIH A2 46
A2TH0,06 [ Aer2evitH] 10k 2557 Eer (ke 21 42 2203 4283
FIRAIALY | DETE2EH1A 25408 £4.26 221l P airs 1282
FETRO0AE | 3OO0 552 FUL.36 218G 215 4279
I2TRO00E | E262H0.00 2593 ifli 21.42 I 427
2GR | 2GS 335 19,06 2136 310 4292
220000 [ Aeka AR AL 235 2165 2.3 21,52 4272
32730000 | £eREaE.O0 2271 20T 2217 1134 42 6%
AT | AR2a400.00 23.1% A 21,30 21.83 12463
ATRTNEAL | Arda400.00 24.9% A1 2133 .1 42,51
A2FEHLAE | bbo0.a0 2360 Hidg 2104 X167 4247
327300400 | A6ZGT6HA0 2149 2140 2150 160 4240
NI7600.00 | 4626500.00 24,57 18T 2141 P 4238
32RO | 463600000 25,58 171 2409 HAs 42 0%
F27500.00 § 462660064 2350 L8 2.7 26 4125
F2R0G0.A0 1 40281 00.60 2532 i5.E% A 1l i
32rreR 00 | 4626300.00 2436 §5.66 2RED 2134 JE IR
IR TEELEHE | AR 10060 25 b4 £5.407 Hhal 2127 1247
IZ740ALEHT | AGZHTOC.G0 212k 2it2 2047 2127 127
F2F004.60 §AG2G600.] Pt 15490 AT 21325 42,05
2RO { 265 5008,04] 2415 18.65 HEEY 221 4201
FETI00.00 { 2o E00.00 23,560 18.45 .57 2i06 4186
FZFT00.00 § S0246600.05 22,24 149.55% 2EZE] piEIr) 4E.52
32 S0 § 462870000 26,94 2085 25.55 .93 401§
FEPAELED { 402670004 20,67 2458 .93 ) 4E 54

¥ lrourlh Hiplest bMesinwsa Datly §-fz Value.

Berge Kmvirvumerrin bt LF

Elclher 237 1

Siae faive IFpuaiing Moty € wmnmgy
Faxde Ol Elptinitaating fir
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TaHe 14
Chretrelative Avealyals - J-bi- 5O, Resulis

NTHWEEY | TETHND Concendralinn' Councenlyaliontiiackgronnd
Yem: T 0
(it} fitn} {Hgdon} (B}
2008 | 324703 80627 1ES 2] (2749 7830
O FRETOI 0T IS RILR [ERER]
HYEHE {32273 20482710520 8037 17

! Tighest-Socond Higlesi 3-lw Concentration

Srge Fndramererdad Carsnldng, L Hinctuir Byeminge Reffudn Cuagony
Chepadvar 2007 ek £3F i iiitoutfns Prafect
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Tahkte -5

Cuaniulative Awolysls = 24 50, teautls

1TAKE) | UTALN) Cuneendraiion’ Cancenbyatient Backu gl
Year T
{u:} (1) {op/ur) (nafor'}
200% T2 80 4627 195,20 x3.587 1.
2404 AT G150 4476 4995
) AT A0 HET 195 20 740 42,21

' Mighest-Second [liphest 20-kr Conrccritatien

Sage Lnviramnental Comaniiing, L

Cctafer 2081

Siacterr Wyominy Rafietge Compas
el {300 CRpRimicnentont Frofect
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S Envtroureriiel Cousniing, L1
Lictaber M

' Table 116

Cunttudnibve Anniysis - 24-Ar 3, o MHeaifs

AR | TTTAL{N) Coneentration’ Conoenbradiont Bachprowd
Your T ¥
frs} Lt} (ugfm’) (uegzfin’”)
2008 | 325L5B.90¢ 463718200 5.0 Loz
200% | aRS 1R AGETIENG 309 14 50
M | 3251 176801 4827184.18 kR 2.5

d| figgbest 24-Ter Conccniration

Sinefuir Fyoueing Refinting Compmgy
Crate C3 Ciprtmiration I'rofoect
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Table -7
Cumntative Analysis - B-hr CO Resuelts

U TMEDY | OFM{N) Conceniration’
Year ]
(xn) (31} (ayfm’)
2008 32472380 4627194 90 947640
2009 32472380 462719494 9163.72
2010 324720 80 4820194 90 §RE[A3

Saee Environmental Ceasuliing, L.F
Chesober i1 S

' Highest-Second TTighest | -hr Concenlration

Sirclale Wynandig Refifig Company
Crarde O Opsimization Frofect

SOLVAY2016_1.2_004753




Table -8
Cumuinlive Aualysiz - 8-hir C0) Resulis

¥ UTMKE} | UTM(N) | Concentration'
clg”

{zu) {m) fughn’)
2008 |324703.80] 4627195.20 1721.89
2009 |a24703.80] 162710520 1800, 15
2000 1324723.80] 462719490 4109.41

Sengre favirenmmental Coeadliing, LP
Ceraber 201

"Highest-Second Highest §-hr Concentration

Sinclair Wyoming Roffeing Company
Crinfe Off Clpfinifearian Praject
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Figure B-1
Cumulative Analysis — I-hr NO; Reselis
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Figure D-2
Creatilabive Analysis — Araual NO; Results
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Figure D-3

Cuamislative Anabysis — 1-5r 50; Resulis
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Figure D4
Cumulative Analysis —3-hir 50, Results
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Wigure )-8
Cumulative Analysis — 24-kr 50; Resulls
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ligure -G
Cumulstive Asalysis — 24-hr P s Reswlis
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Figure D-7
Cumulafive Analysis — 1-hr CO Resuits
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Figure D-8§
Cumulative Analysis — 8-l CO Results
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‘The loliowing aflachments are inchuded in this appendix in the following order:

° ‘table -1 Tnhalation Risk Assessment - - HAP Emission Rates (gfs)

o Tabie E-2: Inhalation Risk Assessment — Maximuin Modeled Unit Emission
Rates

@ Table E-3; inhalation Risk Assessment — Maximmm Ambicnt Concentigiion
(ug.l'mj)

o Table E-4: Inbalation Risk Assessiment — Lingt Risk Faclors lor HAPs

“ Table E-5: Tnhalation Risk Asscssmond -- Cancer Risk by Source and Tolal Risk

Sergrer Frvivarmnedial Constltiong, 1.5, Kiclair Wyoming Refliba Camprny
Chetlarirer 2GET Craeele CRE it ization Profeet Modeling Auedyis

SOLVAY2016_1.2_004763




Takle E-[
Iokafafine Hirkdsscssnical - HAV Ewlerfan Hates{af}

Hawr Snurcey #Nadilled Sources
Palhriark sumcater | POUEMCRINY | bl Tark | Frgliter Emissbons | snscrodmdenes | YR g | TR SR s BEHDE reatar
er’umEcswr Hadit m_il‘,(l
[ueeiic 1000 FANTE - s 5EAE 06 L55E-06 TAZEG E1HTh AL Adi8 07
| T.36F a7 5. BOE 63 - 5 1ETTG LIRS 1 540t Lt 07 TEE &7 525607
Cadmiue LESLE - EOLEY - - 306 05 £50E-06 LIEG | DG & FELO AA5E 06
ohieaiun 1.E9F 0 5. BOF 63 - . 7 EFE ERLOEY LINLEh ¥ LN .06 [ LLEDE
okl - - - 2303 06 G37E07 5.82E07 [C5 T 1407 3 HE 07
[oaspar 1167 67 - - 2.HE05 GANTR 1001 145706 A5 06 33EE 06
[Load 5 - - +36F 05 L3EE 05 5.92E 0% s EILEAN
fiarnnes [T - - L4505 LRES 4.4EL5% J0IE-E 1.5 06
ey T - ; FEAE 06 1.54E 05 LIZE % MG E.0IELH
kel S e - - 55IE-CE 163ET5 o | Lidies 4% 06
Arfreacons T - - T 0 $.65E 04 5.69E 03 T I o N
Chnptan BRI - - ASIET] LHEDE [E A 5.ATF 07
Fuceamtenn LATER? - - WAk -0R 7.J5E OB O ESEEGE
| S 1 - - ELE 08 TENEDE 32113 TANLE
! [ -1 - Lt 4 B&F DK 7.5F 06 326546
} hiee e ’ - - 273 07 132E7 OSEAT EXTTR
Borralaipy FEAEA B - - L A0 5. %4F &7 31T 7
[rcotatebrpdo R T - 1.34F 0£ 552E 15 AA5E-3 [
Faphons - N - LA, T It A% T.EEF 5 3. 2E O
| sooolzny . - TR s 40 - - - - -
{Etmiom s Y EIE 05 (] EET] 133EN, LEALT £otLEh LAE05 LILF 5
JFamrakdciveto & MEECE 2.5 T - £AEF 08 5_75E 14 #.55E ik 4156114 40TE01
Trhare R TAE 06 IR0 LSEGR BIEDd 2 SGET, LEPLG TR P35
{Edr@enacnn 3,60 05, . LEYER O R ] 4.2AF i 1.94F 81 Z0EE 05 BESELS
Fanane [T - LT3 03 ZI5Z 03 LeaE0s | .. Lanear LML [l 12E-0%
1.50E B SEIEDE 7RIS LA R £ [T 303 & y B (M e
SR - - - LESEDE 3.32E4 ARCCE PR JATEES
£AIE 03 1796 06 . . 3TaE08 § 3IFA FOEF-B1 157 05 3,245 5
[REEA TR - - 6.10E 05 534605 LOIREDS 4931 1R
B B 3.59E 05 LeiED2 . D - - B -
Fam Prrarmo o LF
Chriokar Mt G by

SOLVAY2016_1.2_004764




Tabée E-}
Inkalaten Risk Aasersment - Matkmum Aedried Pedl Ensdedan Hades
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Table E-4
Inhalation Risk Assossmient - Unit Risk Factors for HAPs

Unit Risk Faclor
Pollutant CAS No. H(pgim’)

Arsenic 7440-38-2 4. ME-03
Baryliiunn 74480-41-7 2 40E-03
Cadmiem 7440-43-9 1.80E-03
Chromium 18540-28-4 1. 20E-{)2
Coball 7440-48-4
Copper
Lead 7439-92-1
Manganesa 7439-98-5
Mercury 7439-57-8
Mickel 7443-02-0 4 BOE-14
Anthracena F20-12-7
Chirysene 218-01-8 1 AGE-05
Fhuoranthena - |2o8-24-0
Fluorens &6-73-7
MNaphthalene O1-20-3 3.40E-0%
Phananthrene 85-G1-8
Benzo{ajpyrene 50-32-8 1.10E-03
Acataidehyde 756070 220508
FPhoaphorus Fr23-14-0
Isooctans 540-84-1
Banzanes 71-43-2 7.8OE-08
Formaldahyde 50-00-0 1.30E-05
Tokrane 108-88-3

{Tthylbenzene 103-41-4 2 LOE-G6
Hexane 110-54-3
Xylenes 1330-20-7
Phanoi 108-95-2
Acrokaiin 107-02-8
Selenium 7732-48-2
Cumens 98-52-8

Kage Ewelrommeniof Consoalting, LP Sirelair Wyeniing Keffing Company
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The following attachments are included in this appendix in the following order:

° ‘T'abie -1: Class | lmpact Anadysis - Annal NO; Results
° Tabie F-2: Class I Impact Analysis — Annual 5€% Resuits
° Tabic 17-3: Class | Iimpact Analysis — 24-hr 50; Resuils

o Table F-4: Class T Impaci Analysis - 3-hr SOz Results

° Tabic I-5: Class 1 lmpact Analysis — Anngad DMy Results
ﬁ ‘Table -6; Class T Tmpacl Analysis -- 24-hr PM;p Resulis

o Table F-7: Class | Impact Analysis — Annual Mo s Results
° Table 1°-8: Class T lmpact Analysis — 24-hr PM; s Results

Oletafor 201 F Crweefe (N Cpfimvizodion Profect Modefing Awalysis
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Table ¥-1
Class T Tiepact Anadysis - Annnai NO; RHesilis

UTM(E} | UTM(N} | Concentration’
Year 3
{m} (21) {ugfm’)
2008 - u 0.06
2009 - - 0.00
2010 — - 0.00

! Maximum Modeled Concentration.

Lage Envircrmiental Consnifing, LF S -‘:H.i W yosiitrg Refinbig sy
Choetirfrer 2021
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Table F-2
Class B Impact Aanlysis - Anaanl S0, Resulls

EITME) | ITEM{NY Cancenlragion
Year 3
{m} {1) {ugim’)
2088 -- -- 0.00
20649 -- -~ 0.00
2n0 - -- 000

! . ) )
Maximum Modelsd Concentralion.

Stegrer Hnvirommendal Covsalipng, LF Ninctair Wromring Refining Conpany
Ortobey 2041 Crwcfe C0F Uipdlualzerion .”r&ﬂ'f
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Tahle B-3
Ciass ¥ Tmpacts Analysis - 24-hr 80 Resills

UTM(E) | UTM(N} | Concentration’
Year
{1:2) {m) (ng/m’)
2008 - - Q.00
2000 -- - (.00
20 AEARZS BT AL 7Y 00027

! haximum Modeled Cencenteation.

Reagee Keodroaunrental Consufting, LP
Crctalier 204 T

Shreeterde NG Nefiniig Comgear
Crinde C4F Crrifwmizadiens Project
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Soge Onironnentaf Conswlramg, LP
Cretale 20 F

Tabic -4

Class 1 Fnepacts Analysis - 3-Ir 5O, Resilts

BTM(EY | IFEM{N) Concentrafion’
Year T
{m} {m} {ng/m)
2008 | IELE1222]| 4579134 86 o003
2000 | 36944442 | 4049397 46 (03235
A0 | 360482587 450710718 10435

| . . ]
Maximon Modeled Conceniration.

Sircfair Wyeosiring Refining Coumpay

Crocle CHF Epnifieizotiv
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Tabie F-5
Class [ lmpacts Analysis - Annual PM,;, Results

- - -
Year {FEM{E) { UTVEN} § Concentration
{m) {m) {ligfms]
2008 -- - 0.60
2% -- - 0.4
2140 -- = .48

' Maximum Modeled Concentration.

Stige Hhivivevtnenlof Caniiing, TP
etaber 201 1

ilicdair Wyonidiog Reftalog Comparg
Crode O Clpfissizaiian Hfraject
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Seegte Favironiensal Causiliing, LF
Crotober NiFf

Trhle F-6

Class T ITmpact Analysis - 24-hr PM, Resubls

Your | STME [ UTM(S Concentratlon’
) (1) (ugim")

2008 - - 0.00

2009 - - 0.00

2040 — — 0.60

! Maximom Madeled Coneentration.

Sirsclair 1 omring Refleine Conigranr
Crmefe OFF Olptinmizarion Prafeel
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S frviemestal Consalting, 5P
Chotoder 20

Tahle V-7

Class F lanpacts Aonlysis - Annual PM, o Resulis

Year 1UTM(E) | BTM(Y) Cnltcm]ﬁ'itim:]
(1) {m} fugfm’)
2008 -- - .00
2009 - - 0.08
2080 - - 0.00

! Maxinum Modsled Concentration.

Sty Wyoming Refining Comprmy
Crishe OFf Catimizarian Profect
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hege Enviranmental Constifting, L.P
Chetabar 200 4

Tabic -8
Class 1 Impaets Anaxlysis - 24-hy M, . Resuliy

Year UTRMI(E) { UTM{N) Cuuccn[‘rztim:l
{:} (1) fugfm™y

2008 - - 0.0

2069 - - 0.00

2010 - - 0.00

| . ]
tlaxnnum Modeled Concentraion.

Sirrclaiv Wysening: Redining Compony
Crirde OV Opiimizetion Project
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